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o
DECLARATION OF COVENA}ITS

INSPECTIONA{AINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this I Z day of D€eern c a (L 
,

I
eOipV

20
t+ a o.,

between f t1-r(Tt
and all successors in interest, hereinafter refened to as the ,,CO

,t.r D laoQ
" owner(s) ofthe

21t
Deed Book G< 8,Page No. /^ +A or Instrument No.
and James city county, virginia, hereinafter refened to as the ucouNTy.,

WITNESSETH:

We, the COVENANITOR(S), with full authority to execute deeds, mortgages, other
covenants, and all rights, titles and interests in the property described above, do hereby covenant with
the COUNTY as follows:

1. The COVENAITITOR(S) shall provide maintenance for the drainage system including
any runoffcontrol facilities, conveyance systems and associated easements, hereinafter referred to ai
the 'SYSTEI\4" located on and serving the above-described property to ensure that the SYSIEM
ig and remains in proper working condition in accordance with.apiroved design standards, and with
the law and applicable executive regulations. The SYSTEM shall not includi any elements located
within any virginia Department of rransportation rights-of-way,

2. If necessary, the COVENAITITOR(S) shall levy regular or special assessments against
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

3' The C^O_VENAIT{TOR(S) shall provide and maintain perpetual access from public
right-of-ways to the SYSTEM for the couNTy, its agent and its contrictor.

4. The_COI/ENAI'ITOR(S) shall grant the COUNTY, its agent and its contractor a right
of entry to the SYSTEM for the purpos. of inspecting, oprruting installing, construrtfig,
reconstructing, maintaining or repairing the SySTEM.

5. I{, after reasonable notice by the COUNTY, the COVENA}.ITOR(S) shall fail to
maintain the SYSTEM in accordance with the approved design standards and with the law and
applicable executive regulations, the COUNTY may perform ull n66rury repair or maintenance
work, and the COUNTY may assess the COVENAITITOR(S) and/or all-property served by the
sYsrEM for the cost of the work and any applicable penalties.

6. The COVENAITITOR(S) shall indemnify and save the COLNTY harmless from any
and all claims for damages to persons or property arising from the installation, construction,
maintenance, repaiq operation or use of the SYSTEM.

7 ' The COVENAIITORG) shall promptly notify the COLNTY when the
9-9trI4NroR(s) legally transfers any of ttti covgNarvrbR(S)' responsibilities for the
SYSTEM' The COVENAITTOR(S)'shail supply the COUNTY wittracopyof any document of
transfer, executed by both parties.

8. The covenants contained herein shall run with the land and shall bind the
CO.VENAIITOR(S) and the COVENAIITOR(S)'heirs, executors, administrators, successors and
assignees, and shall bind all present and subsequent owners of property served by the SYSTEM.

9. This COVENANT shall be recorded in the County Land Records.

ft""-)-L-- LAln. /3' *ooa

Page I of2
M#ooooe-&qt+



Print Name./Title

Print Name/Title

'fi+o^a, e ?,qrru
0u(/U Saftr<D

covENAl',rroR(s)

ATTEST:

Notary Public ofthe Statlof Vrginiq and folthe City/County of Ja,,nps cit aforesaid
personally appeared Tl.aare " ? €e,-rrt i

. J (l ,\ rs- lZ:!-!zl-=.----r allul gitallu

and did acknowledge the aforegoing
instrument to be their Act.

IN WTINESS WHEREOF, I have herzunto set my hand and official seal this lr- day of
[\n"c_n,r*Wo-z , W?.afr

COMMO}.IWEALTH OF VIRGINIA
CITY/COUNTY OF \lrr4rarr .

J 
,2^o.rid,

I hereby certify that on this |L day of ber e 'wh-or , L9-, before the subscribe4 a

h\ o'-
Notary huSc

My Commission expires: nf ltf '*,t*
Approved as to form:.

This Dcclarationof Covenang prepared by:

ao^o, 1?nr*e
(PrintNane)

U) UU Banrta
(Title)

lO^ flnu<rasg LrtNe
(Address)

| <eb Vfi 2 51Ef
drainage.pre
Revised 2/97

' IN WIINESS WHEREOI the CO\IENAI.{TOR(S) have executed this DECLARATION OF
COVENAIITS as of this t> day of b,e.ca--,. h.^f , W@

COVENAI.ITOR(S)

n,2 '-)

ATTEST:

;yr+*t-","7

Page2 of2

(cM (State) (zip)
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Record Druwing / Construction Certffication Submittat for a BMp

t
w
D
D
J
J

I have received a.ftansn ,/
,:,w.;; -;/;tiWy: ff.':Jf,i;;#"-J1,?,;f:ffition certincation ror the above rererencedrorwardtng the itemd to you to cursory review in case anv meinr *^,, ^"^"-ll 

items and a-field inspectiorl I am first

ilTil1**ffi**+jT::..r;?d;:trJ;ii'jtilL#,.!Ti|"ffiit i**tiJe promptly so I can proceed lvitn tn. .;;;i."rtification purposes.
During my review, I will look at issues related to the BMp and its primary inflow and outflow c
and mav make comme* ltt.n.rotto.tt 

"r""r,'"spectior/Mai"r.;*.J?rll3}?T^"^1'-t": 
convevance sysrems,

,T:n:'mTffi :;Ti,(:t;f iHfr :Tn-Re'ated(cR;;il;;#:'Jffi:1,ff :";lk;;,,#j;.'
;:Ti*ff #iff :i*';""[';#{:iig**{$l*ifu##ffi*";ffi 

ffi **T}:;i-know if I need to add items f", ,iL irrr., , .i, o.or".r.

Date:

Inspector:

Project:
BMP Facitity:
PIan No.:
Assigned Coanty BMp ID Code:

Pat Menichino\r
Joe Buchite 4
Beth Davis

' Geny Lewis
JimRudnicky
Other:

s*+t
I nele-- aere.a* q1y

e99G +'l^{+ f *;r^,'rc
a( on +l'.,'s e,..*'.<! 

"^r;,
.Ee

/,tttttrt a/t/t

Scott

AsBuilts\AdminV_inspector



i{,ii l::f,'"f.,4t
tatt//rw>hurt ,yW*
?sq/ lro'6lo'"t
/,75,4( .
Rg

a*n

Itw'
Z9/9, t ^ /
Anrrrg a /g/s

James City County, Virginia
Environmental Division

Stormw ater Managem ent/B MP
Record Drawing and Construction Certffication Review

Trucking Form

, ooe ar,rnrt1sP+lt-ocounryplanNo.: sf.- g.7- q4f *aen{di(artz , , /4-,/,.e /t/
3ffi#:Ifianasement Faciriry: 3, d",,A )
Phase' -/'Jy' rnformationReceived. 

3 t Fn 1J!,"r, ilr' . ?rr/*)o/
J Adnrinistrative Check.

,-{-^ il.ora nru",r'g ouuuy, ; /lq1O Z y'r, / - ono/
(Al Construction Certification Dare/By: '

V fl,fi;"il1T#$*T' {x't-i'a,E:"xwzr'E)'Pwl)tvt, la1,ugzty'
/,= ^.;^.. 

- 

/)Pt t<7tr.ril* BMP Maintenance Plan Location: ilA"
/^ J Other:

o,. 3'+::'K:"t 
Note on Approved Pran Requirint *iff;Jf ":;7,;"rryT'z',^";V";olP . / /Yt,

Vf Assign Cor"rnty BMP ID Code Code: /C
v.PreliminarylnputintoDivision.s..As-BuiltTrackingr''1^n
V/ ;;';# to GIS Database Map. Obtain site information (GPIN, owner, Site Area, Address, etc.) /rq/pg
d/ Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project *"-"i'-*-" i7 fr'q'z
V Active Project File Review (conespondence, H&H, etc.). 6 3 . t^d/ Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail infonnation, etc.). ?/////t
4.a Inspector Check of RD/CC (forward to inspector using transmittal for cursory review.). 6FU' 46 e ffu // rtrsPsurur \-rrcur( ur r\r-)/\-\, \rorwar0 [o rnspeclor usrng ffansIruITaI Ior cursory revlew.).g , Pre-Inspection Drawing Review - Approved PIan (Quick logk prior to Field Inspection).
V, Final lnspection (FI) Performed Date: flf/03 5J T
,il, n.."'Jri'.*ing (RD) Review ( * ) ;;i;, VfffTtA?
<-V,. Constrrction Certification (CC) Review Dare: --l7ilit-11V
? :fi:*1-" 

certification (cc) Review Date: //{/r t ef

J
tr
J
J

"-/
"--w
J
BMP Certification Information Acceptable

Plan Reviewer:

J ,.' No comments.
V ;[e4gments. Letter Forwarded. Date:

(,,E{ecord Drawing (RD )

!fl4(onstruction Certifi cation ( CC)
('D donstruction-Related (CR)

D Site Issues (SI)
D other:

Second Submission:
Third Submission:
Acceptable for storrnwater managment facility purposes (RD/CClCR/Other). Proceed with bond release.
If ok for fuIl release, notify Inspector and Inspector Supervisor using "surety Request Form".
Check/Clean active file of any remaining material and finish "As-Built" file.
Add to County BMP Inventoryilnspection schedule (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and log into computer.
Add to JCC Hydrology & Hydraulic database (optional).
Complete "As-built Tracking Log".

J

m

+ See separate checklist

Date:



DTwToPMENT M,tNecsMENr
lOl-E Mourrs Bnv
(757) 253-667r

Coor Cortlpu.tNcr

(757) 253-6626

Roeo, P.O. Box 8784, Wrrueusnunc, VlncrNre 23187-8784
Fax:(757)253-6850 E-unr:devtman@james-city.va.us

ErvrnonuavnrDmsron Pumqrc
(757) 253-6670 (757\ 253-6685

codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us

Decernber 2,2004 
--

Courry ExcruEn
(757) 253-6675

Ivrecnrup PmMurcpurnr
(757) 253-2620

r',-f/r/"/ZMr. Robert Cowling
Williamsburg Unitarian Universalist
3051 konboundRoad
Williamsburg, Va. 23185

Re: WilliamsburgUnitarianUniversalistChurch
Parking Lot Expansion Project
County Plan No. SP-39-99
CountyBMP ID Code: PC 181

Dear Mr. Cowling:

Based on our phone conversation on Monday November 29t1' 2004, the Environmental Division
has considered your request to waive construction certification requirements associated with the BMP for
the above referenced project. The BMP for the parking lot expansion is a small dry pond situated to the

west of the gravel parking area. Reference is also made to a letter issued by our Division on April 4,2004
(attached). For this specific project, Note # 1 on Sheet C4 of the approved plan set indicated the

following:

"(Jpon completion, the construction of the dam will be certified by a professional engineer who

has inspected the structure during construction. "

As this note was present on the approved plans and specifications, it was responsibility of the

Owner or Contractor to ensure a professional engineer was present during the construction process to
observe construction and to provide proper construction certification once the structure was completed.

Although recently, we have strengthened and provided better definition to the record drawing (as-

built) and construction certification process for stormwater management facilities, the requirement for
construction certification by a registered professional engineer has not changed since review and approval

of this plan.

In 1L11 consideration of your request, there was an apparent failure by the Owner or Contractor to
properly retain the services of a professional engineer to inspect and perform required testing of the BMP
during it's construction and/or to provide subsequent construction certification. The basis of the variance

request is that you were not aware of construction certification requirements and BMP construction was of
a minor nature.



Although we agree that the earthen embanlcnent for the BMP is of relatively small height, proper
construction of the fill embanlcnent for the basin is critical to the long-term structural integrity of the
stormwater management best management practice and to ensure no impacts to adjacent oitrii" property.
At a minimum, this portion of facility construction warranted proper observation and certification by an
engineer.

However, based on field inspection of BMP and a fulI review of the approved design plan, onsite
and offsite adjacent land uses and post-construction certification information as submitted including a
record drawing by Riclcnond Engineering, Inc. (January 15, 2003), it has beeffietermined thatfor this
speciJic revlew ctse onl-, the constr".iciion certification requircmeni" wiii be waived. Conditions that apply
to the waiver are outlined below. The primary reasons for granting a waiver for this case are as follows:

o The dry pond serves a relatively sma1l drainage arca of about 1.7 acres.
o Topo€pphy is such that should an embankment failure or pond overflow occur, environmental or

properfy damage would be confined to land owned by the church (GPIN 4710100065A,
Williamsburg Unitarian Universalist)

o The earthen fil1 embankment, which would require proper certification, is of relatively small
height (less than 3 feet above existing ground) and the 100-year design high water for the facility
(El. 68.55) is generallybelow top of dam asbuilt elevations (El. 69.0).

r Our assigned Environmental Division inspector has not indicated any unusual observations about
function of the BMP. (Please note that inspections by the Environmental Division arefor
comp liance, not construction inspection, purp os es only.)

o The dam embankment has not exhibited any unusual signs of seepage, stress, malfunction or
failure since it's completion, even during Hurricane Isabel. The basin appears to fill and draw
down per the intended design.

. Overall, there are no obvious signs indicating threatening conditions to the stormwater function or
structural integrity of the stormwater management facility.

o The facility appears to have been reasonably maintained by the Owner since completion.

Conditions which apply to granting of the waiver request are construction (field) related items
which neeci to be performed as follows:

. Mow the dam ernbankment.

' Clear and remove all debris and leaves from the grates on the principal spillway. The
principal spillway (riser) is a EW-11 inlet structure at the north end of the basin. Flow out
of the BMP shall not be obstructed by debris.

Our office will proceed with release of the erosion and sediment control surety in accordance with
our usual adminishative process under the assumption that these field items will be concurrently addressed
in a satisfactory manner. Once these field-related items (conditions) are completed, contact our office for
reinspection.

It should be realized that granting of variances of this nature are seldom performed by our
Division. Lack of knowledge about the process or overlooking items that are clearly delineated on
approved plans are not normally justification to grant a variance. For this specific case, many factors and
the overall history and general function of the facilitywere weighed into the decision.



' If you have any additional questions or comments, you can contact me at 253-6673 or the assigned

Envirorrmental Division inspector, Ms. Molly Roggero at757-253-6839. Thank you for your
consideration on this matter.

Attachments
SJT/sjt

cc: Molly Roggero, Elvironmental Division Inspector

AsbuiltsVariances\SP3 999.pc1 8 I



la prt
DTwToPMENT [r[eNecEMENr
l0l-E Mow"rs Brv Roeo, P.o. Box 8784, wrrueusnunc, vncirue 23197-9794
(757) 253-6671 Fax: (757) 253-6550 E-uru: dewman@james-city.va.us

CoorCoutu,uc

057) 253-6626
Enunomrnnrr Dmsrox
(757) 253-6670

Puxr.ur.rc

(75n 2fi4685

CoulwEr'rcruun
(757) 253-6678

INrEc&rrEo Pm i\'f,{McEMrm

057) 253-2620codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us

llpi|4,2003

Mr. Thomas C. Payne
Williamsburg Unitarian Universalist
3051 konboundRoad
Williamsburg, Y a. 23t85

Re: WilliamsburgUnitarianUniversalist
Parking Lot Expansion Project
County Plan No. SP-39-99; Amended Plan No.
County BMP ID Code: PC 181

Dear Mr. Payne:

The Environmental Division has reviewed a record drawing as submitted to our office on January
15e 2003 for the BMP associated with the above referenced project. The record drawing provides as-built
information for a small dry pond BMP situated to the west of the gravel parking lot area. The gravel
parking lot is situated to the south of the main building.

Based on our review of the project and a concurent field inspection as performed on April46
2003, the following items must be addressed prior to release of the developer's surety instrument for the
stormwater management/BMP facility at the site and to proceed with closing out the project.

C onstruction C e rtific atio n :

1. In accordance with the Note # 1 on Sheet C4 of the approved plan, construction certification is
required for the stormwater management/BMP facility. None was provided. This is especially
important since the facility has an engineered and compacted earthen embanknrent. The
certification can be in letter format or by use of the certification statements in Section 4 of the
James City County, Stormwater Management/BMP Facilities,-Record Drawing and Construction
Certification, Standard Forms & Instructions. A copy of these requirements are attached.

Record Drawing:

2. Along with the record drawing set, submit completed record drawing and construction
certification forms, Sections 1 through 5, and applicable record drawing checklists from the
James City County, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certification, Standard Forms & Instructions (packet). The Environmental Division began use
of the forms and checklists in this packet effective February I't 2001.



3' A certihcation statement is required for the record drawing. Refer to pages 3 and 4 of the James
City County, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certifi.cation, Standard Forms & Instructions (packet).

4. Otherwise, the record drawing dated January l5'h 2003 is satisfactory. Please forward one
reproducibleandoneblue/blacklinesetoftherecorddrawingstoouroffice'

Construction - Relatud hems:

5. Based on the approved plan, the top of dam for the embanlanent along the west side of the BMP
was to be at Elevation 69.5 (minimum). This was to provide a required 1 ft. minimum of
freeboard (separation) from the 1O0-year design high water (El. 68.55) to constructed top of dam

' Based our review of the record drawing the highest top of dam elevation shown is at El. 69; thus
the dam was conskucted approximately %ft. too low. Approximately only 7z ft. of freeboard is
present. Normaliy, our division would require additional spot elevations to confirm highest top
of dam elevation or the dam would need additional compacted soil fill to conform with the
approved plan specifications. As this facility appears is a small dry detention facility, appears to
be properly maintained, the emergency spillway was constructed and is lined with erosion
control matting and any dam embankment overtopping would be conveyed onto the adjacant
parcel which appears to be owned by the church (ie. no immediate danger to adjacent rt u.t rr"t
or properfy, we will not require reconstruction or raising the dam.

However, it is important to note that since 1 foot of freeboard will not be present for the BMP
design, proper long-term routine maintenance of the BMP should be a high priority. Dams
whichovertophaveahighchanceoffai1ureduetoerosiveforcesofwateracrossthedownstream
face of the dam fill. To minimize the chance of overtopping,'keep the dam embanhnent free and
clear of ftees, shrubs and woody vegetation and maintain a grass covering 2 to 4 inches in height.

. In addition, inspect the entire dam embankrnent frequently for signs of erosion, seepage or
animal burrows (make any necessary repairs immediately) and ensure the principal flow control
structure is regularly checked and cleared of any trash, debris, litter or sediment which may
obstruct flow into the riser and barel. As this is a dry detention facility one of the most visible
signs of clogging of the spillway device is the presence of standing water in the bottom of the
basin. When working properly, the water pool should draw down completely within 24 to 48
hours after a rainfall event. For further information on routine maintenance for dry pond
facilities, refer to the BMP portion of the Counfy's watershed education website
www.protectedwithpride. org.

6. Remove silt fence and wooden stakes present at the south end of the basin.

7. The facility is intended to be a dry-type detention practice. Based on our field observations,
standing water approximately 2 to 3 inches deep was present in the bottom of the facility. This is
indicative of sediment or debris accumulations around the water quality control orifice. The
water quality (or BMP) control orifice for this structure is EW-l1 structure with a wire mesh
screen covering and a small size circular orifice present in the bottom of the riser. It appears that
clogging of the orifice, rather than the mesh screen, may be the cause of standing water as water
is also present in the EW-11 structure. Completely clear and remove trash, sediment and debris
from the mesh screen and the low flow orifice. Q,Iote: the DI-L riser grate or the wire mesh

.

screen may need to be temporarily removed to properly clean the devices.)



8' Three small channels convey flow from the gravel parking area to the BMP basin. The channel
approximately 25 ft. north of the south end of the parking lot has a sediment plume
approximately 2 to 3 inches deep where the channel ends at the basin bottom. Clean and remove
accumulated sediment. Inflow into the basin shall not be obstructed by sediment.

Once this work is satisfactorily completed, contact ow office appropriately for reinspection. We
can then proceed with final release of the surety and/or closing out the pioiiit. One reproducible and
one blue/black line set of the record drawings will be required once the above items are adequately
addressed.

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Joe
Buchite, at757-253-6643 if you have any frrther comments or questions.

Scott J. Tho
Civil Engineer
Environmental Division

Attachments
SJT/sjt

cc: Mike Baust, Rickmond Engineering Inc. - via fax
Joe Buchite, JCC Environmental Division Inspector

G:\AsBuilts\SP3999.pc I 8 I



Date:
January 15,2003

Project Number:
02204

Rickmond Fngineering, Inc.
1643 Merrimac Trail
Williamsburg, VA 23185
Phone: 757-229-1776
Fax'. 757-229-4683

,INC' Email: rei@.rickmond.com

www.rickmond.com
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: ;,..f i'":,iSWilliamsburg Uni
Universalist Church

Project Title:

To:

Address:

CitylStatelZip:

Attn:

Phone No.:

lol-E.Mounts nay Roao 4 / f,1

mes Citv Countv Pla

Williamsburs Virsinia 23185

Ms. Joan Etchberser

253-6685

We are sending you the following items:
( ) Project Manual (X) Drawings
( ) Samples

Via: ( )USPSMail

( ) Copy of Letter ( ) Shop Drawings
( ) Change Order (X) Other

( ) UPS ( ) Fed-Ex (X) Hand Delivery ( ) Fax Only

For Your Use
For Review and Comment

These item are transmitted:
(X) For Approval
( ) As Requested

()
()

Remarks:

Should you have any questions or require additional information, please contact our office.

Copy to

Copies Date No. ofPases Description
I U03102 I Record Drawing of Detention Pond

I l,l13l02 I Site Photos

I:\02204\Conespondence\LOT's\Etohberger,JCC, MJB, 1, 1 5,'03. doc

Signed:

Project Manager



December 13,2002

FROM: Mike Baust

SUBJECT: Site Photos of Williamsburg Unitarian
Universalist Church



James Citv Counfv Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities
-4-3r- ?t
(ztot ooo 66

nan
Name of Facility:

Location:

Name of Owner:

Name of Inspector:

Type of Facility:

BMP No.: of Date:

ov tl "/ ?tr7 u;

ttWeather Conditions: 0 Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

A'/
.----b'

Facilitv ltem o.K. Routine Urgent Comments

EmbankmentsandSideStopes: J.na// 3-q' /td& ken /A^* /5O/ Lorv|
Grass Height y'lAtYTftatse 4<r+ 5S

Vegetation Condition ,r/ &/f%/2€4/€ 5

Tree Growth .rl/e,ze ; 7e// /rt€ s a /*t y'o <,
Erosion ,4,/a,,t P ,

Trash & Debris Potnt ( ,

Seepage A./ara< O6<,e-ne/.
Fencing or Benches ,v /n
Interior Landscaping/Planted Areas: $on. D Constructed Wetland/Shallow Marsh D Naturally Established Vegetation

Vegetated Conditions (rze+ /r//^,-,
Trash & Debris r/
Floating Material 4r.r, /. ea ue'
Erosion \r/
Sediment

Dead Plant

Aesthetics

Other \t/

ntr) Hw:t* V"fil'

Page 1 of3



Facility ltem o.K. Routine Urgent Comments

Water Pools: D Permanent Pool (Retention Basin) O Shallow Marsh (Detention Basin) frone, Dry (Detention Basin)

Shoreline Erosion /r//e -hctt L
Algae

Trash & Debris /"avP S
Sediment r/eator?/17n
Aesthetics 6 rsr. y'o,t/ /on 1,
Other z-3 "-//rnJnt ,ae/en,
Inflows@escriberypes/Locationg: j- fnly'clantlze/rq4ou/ai,,l /4 f-r*t/ ;dP &^
Condition of SFucture

Erosion (/eun se,{9/unrt a/ t"//u*d z
Trash and Debris

Sediment

Outlet Protection

Other

Principat Ffow Control Structure - Riser,Intake, etc. (Describe Type): Fty-// t*l/7 0/-/ RU\A &dQp/. Z-it&ep
Condition of Structure

Corrosion v/
Trash and Debris c/cygec/ 4f:4 oo Lo*u 4otn arry'.

Sediment

Vegetation

Other

PrincipatOutletStructure-Barret,Conduit,etc.: Zy // 
RC € */ t3 -/

Condition of Structure

Settlement

Trash & Debris

Erosior/Sediment

Outlet Protection (/qt e *f ,/o /;70 i
Other

Emergency spirtway (overflow): -{"n 17/ 6;1-3 /r,v(p 6t ilrr/fi Pr74 f / futl, 7/ /t ep
Vegetation t/
Lining EC-3 at-
Erosion ,r/ rUuo€,
Trash & Debris forrf /'ea ut" I
Other

,Uor(qttt of Chqnr)(/ deerada/rcr.Notes:

I

Page 2 of3



Facility ttem

Nuisance Type Conditions:

afl{/nq n{/a/fr.

Surroundingperimeter Conditions: //trlA - Clr*h I l*o,'fls/+eertz -lr 5z

e/ v// a,o

4r6P)9 /'04frvr'2
fttqde BryJq^z

Remarks::7-1*"/ a :4': jr::(//.,:*1, ff.;;:;:,n fT"::;."'/-> i'2,/der/, "/ ;fi,"( i,,;:::j; ,-u i/_ir/rz ts/€i o n llt t T ol
'n/",(::I"Lu ,4ro/' 'zr i*q rtv u'|'?;';7;;' /- ,/hi n-€-'-'arld /au ',r/ai,J 

or( rt( r /r/>tc4 ( 

/;;-rr';'r'-r7ru' rn ,/-h" -€tut'-/t'h<.c/'Dno/ a" 1':,/::/ '^, -- -y' -/n-1')l)ria,. # 7.h1 ,Ct071 
? or a2 ,7qqv','A ('vn r t - -' -' 

,)nr/,rr//or, # 7 .
, (/( att Jp/t,aen / Z'/'/<{74'/u-m(, 'l 'h'

) s,,,..- t ^.,J2 onr/ o/,faoltos ."/?7" st ./ t ./ -
./P a q' te*r4ert / ? "'l<?4,/ vtrt ( -q/ (

Zf t fron lrrr/fi noz'/of Va'l'? IZ5'fron lttu/h eqcl t/ 7'q-/< t') ," 'r-ru"/4 
fA/rr/lz2ti,k;",rt .sr//Qorr 'l'ua'"/e' e/aks e

,'- ait n a/,,/ c Ao'or / o/

overar Environmentar Division rnternaf Rating: 

- Z--lt l ilAfi')

J/

,^,", ffty'2 E"o/*

SWMProg\BMP\CoInspProg\DetRet. wpd

Page 3 of3



r q^ ! r JI lzJavwq r'rclu f JY I./ ' fo

\
*.!-s ,3\ &-hilt&,aAnguurtbcporirfedh&c dffiu bodn on compbtion Also, q note slsll- 

be prorffad an tb. phrdrrflfrdrmmeqsUs* tho csfti€tcncf &e*alrgSt
certiliad by a p;ofessionoi en€rinecr who hca lnipccicd tbr ruucturr dunng conetrucflor.."".-- pr.o.ridiD <r,,.. cf.t -

**-.5 7i)t fudgtlre rerdsqd Js:ss Cfty C,ormtyEroston CorrtolNotea d.qted Mt97 on thE plun sheet.
pco"rrdaD o": @, g:7

Suburit o' ordequacycurciysli for all recetvlng chcmnels to eneure thd rh€ chsrnel tB stqble
, lortheZryeqvelOCity- !)o$ r<goio<-C be<*...rse 8c\ew\rco^ ,.9..o1 t?-.;1eoo-
' Qog-t Sevd.sp*,-.,r^j 5,1..*L -to le<: -f{^q"' pt<--c)e.retopv'r'.ce,,^:t \A*-}t

The oir{qll of the $asin, €lven with thelerrul epmcder, wltt d|r6cl flows to el esetlng horrse tr
C,bsrco'r Grcmt, krrdde q method to dlrect water leseing th€ bddrr tnto ucfural &dnage
on tha northwastern si.te cf the church prcperty, c,.rrt".rt Di-tc.L pr^o.rt5 <J n ) eFts\tlrg
c-\"qu*e-{

lte emergenry spiilwcry crppess to be loccted in a fill sea. If so, then the epthnay wryld
bwe to feconrstruaea of ootr srogil,E mcderiql, ilch cg concrete, Jcc aafort €.+ dl'
Cgreu+c.f hq$ < \ot^X \<.+n*. ve\sc-.*\5 (5o hr.t) <*jocr{1 <rf tat

Ttre BMP desgrn needs to be modified qs follows:
-*zd. The top of the principcd rpilltvuy n6eds to be sloping auch cs wqs dono on tho chr.rch s

othsrBMP:faclllty. Q,c.rrrcD o'n' cz
,{. me l0-ye* ttolm mr.st be cctculqted cmd it must pass through the prlncipci sp[[wtry
structuto, ?rouilcd

kl."t-f,t'

11u*S"6f

.Ku:r'l

*oD'{f

fi:'tl* morrrrt o{ dischrrge lor the enreirgencry sptlwq seema excessbe, Accuding to the
- WSGI, dn I wid6 gplllwcry wtll disch<rge only I cfs wttb 0.6 foot o{ heod. Plecse revlse curd

rclrus. Re.riseD-rtg. 
Thcre ne€ds to be one foot d teebocrd do{E the 100 yetr design high wter. ?r'6uibl}

\,ts 11ro princtpcl uptltFsy n€€ds lo bcrca 6 eurface thnt ls not tlst ss psopocad. Afhough the
head Ir lii!fi€d tr thrs luEtcmce, c dorned grrdte or d ccge crrcrngemer$ ndc to be.prcrvtded

\ lnploceofthclldgrcte. Rcurle3 6h e7 o:E" -tsp it tbgcD t,^ bor^]r
- - "y{ the ddol cf tha Bh{P shffrs the ordet struqhrr protrr:dlng out from the dcm dde sbpes.
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.. flrgt phcge of consbucEon of the chr:rcf, QcvrSeD av1 c'?
-\6. R*ia" ccr srfl-seep col}rfortheprincipclrprllwuy. [cr.rrsc.<) o,*r. Lz

\
It is stdted tlr the n€tes thst the BMP wtU be usad qs q sediment trqp dlring constncuon oi tln
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injormatlon that deecribes how lt is to be used md then conrrerted to a p€rmrIn€nt BIvIP
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Preface

The following calculations pertain to the parking lot expansion of the Williamsburg

Unitarian Universalist Church located on Ironbound Road in James City County, Virginia.

Currently the site consists of an existing church, parking lot, and detention pond located

on 5.93 acres. The church has purchased an adjacent 1,69 acres and plans to construct a parking

lot and detention pond. The existing site attains 12.20 James City County BMP points. With the

parking lot expansion and proposed detention pond the new site attains 10.06 JCC BMp points.

The pond also reduces the 2 year post-development runoffrate of 5.1 I cfs to 1.30 cfs, which is

less than the 2 year pre-development runoffrate of 1.44 cfs. The 100 year post development

storm is also passed through the outlet structure with 1.0'of freeboard.
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J! Use only one C'!t source per l1ne.

er (r,elghted) , .iiili ri3ii.. . \3g.B,g
lolal' area t,,G1

2. Runoff

Tocals -

yr

ln

-11,5 usc cN - IE-I
t

Frequency

Rainfall,

Runoff, Q
(Use P

or eqs.

aaaataaaata

? (24-hour)

and CN r{th table 2-1, f1g, 2-1,
2-3 and 2-4.)

6
lVorksheet 2: Runoff curye numhr and runoff

ProJect Lr.rPuC €x?arn+rol"r gy $SSf o"tc \ot?,6199

Dat€Lo"".ton orecked

clrcle on"r @ Develoged

l. Runoff curve nrobir (CN)

So11 nane
and

hydrologlc
trouP

(appendlx A)

Cover deserlptlon

(cover typc, treetaent, aad
hydrologlc condltlon;
percent lopervlous;

unconnect ed /connected l.upervl ous
area ratlo)

Product
of

Cllf x area

Crr'rova'r'..

ttJ.8(o
€-"Petr

Storu ll Storir #2 Storra f3

L
3,5
1.\

D-2 (21SVI.TR-55, Second Ed., June 1986)
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Worksheet 3: fisre of concentration (Ic) or travel

?roJcct rr-rtluL €*Po*r*tot^ sv !a!1$ ottt lg!.?r!=198

Locasion S*-l^^<S C.\ C.o"u.*g rV( chcckcd D"g" 

-
onc! @ Developed

on.: 6) t. chrouSh aubarea

spacc for er oaay a3 tgo settlcotJ per !1or typ€ caa bc urcd for crch

time (T1)

t. Srrrfacc descrlptloa (.tablc 3-l) ............

2. llanntog's roughrcsc cocff., o (table 3-l) ..

3. Flov lcngch, L (total L 3 300 ft) ..........

4. Ilo-yr 24-hr ralofallr P, ..................

5. land oloper I rrrr.r.... ..r...........

Ctrclc
Cirelc

NOIES;
sorkrhcct.

. loclude a --pr schcaatlcr or

Shcct flog (Appllceble co T" oaly)

dcscriptlon of flos tetocnts.

Scgncnt ID

*rtua. tt ,.....

eo

1q

ttl tz

br

" Scgpcnc LD

,;;"," ;-;; :::::::::: .",'""'"
Coapucc T8...... hr

| 4 - o.oo7 1nt )0'8v' 't - TOFOF,2

Shalloo concencratcd !1on

7. Surfsce descrlptloo (paved or uopaved) .....

8, flor lcngth, L ..

9. lJalercourge elope, r

10. Average veloclty, V

I
tl i r..'.L

3600 v

Orannel flos Segrcnt ID

tc2

13. lJccced pcrlaeter, ps ... tt

14. llydraullc radluc, r . + Conpucc r ....... ft
f r.l

15. Channcl rlope, t.... ..... ftlft

16. l{annlng's roughncss cocff. l tl . r .. e...
213 r12

l?. 9 . 1.49 r]'- r Cooputc v.......

lE. Flon length, L ...
, """

19. lr . jEfrT CoaPute Tt ......
20. lfitcrshed or gubarea ?" or ta (add la'ln rteps

fel a

hr

6, ll, end 19)..'.... ht

€1SVI-TR.55, Seeond Ed., June 1986) D€
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Worksheet 2: Runoff curre number and runoff

ProJcct (.r-rUtJQ A*?CrlaST&tr gy \ASS Petc \sl?-6lQb
Loeatton Date

Clrcle one: Present

l. Runoff curve mrobir (CN)

J! Use only one C{ source per llne.

cx (uelghted)... -\€il-oEaI area l,Gl
2. Runoff

8E-t use c{- [E-l

Frequency

Ralnfall,

Runoff, Q
(Use P

or eqs.
and CN vlrh rable Z-1, flg. 2-1,
2-3 and 2-4.)

yr

D.2

So11 naoc
and

hydrologlc
SrouP

(appendlx A)

Cover descrlptlon

(cover typc, tleetraent, aod
hydrologlc condltlon;
Percenc lnpervtous;

unconnec!ed/connected lopervlous
area rat10)

Product
of

O[ x area

Rrasdcr*r

rq3.-15

Storo ll Storb f2 Storu f3

z loo
7,3 8,o
z,o 6'?-

(21SW-?R.55, Seeond Ed., June 1986)
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Ctrelc
. Clrclc

NotES!

Shcct flog (A9p11cab1c co l- only)

l. Surlaec dcscrlptloo (.table 3-l) ........,...

2. llennlag'r roughnc* cocff., a (ceblc 3-l) ..

3. llou lcngrh, L (total L < 300 tt) ..o....... tt

{. luo-yr 24-hr retafallr Pt ...... ...... 1o

5. l:nd clopc, r ...t...........o...r.......... ttlt'c

for cach

e.r.-J$
Y2

Shallos concaotratcd f lorr

7. Surfrcc descrlpcloo (pevcd or uuPavcd) .....

8, llor lcngthl L.. .....:.............r.

9. l{accrcoursc clogct r ....

10. Avcsagc veloclty, V (llgurc 3-l) ......,....

tr t ..i-
3600 v

Ctanncl flotr

CoepuCe T!......

T" or la (add ta'ln stePs

Coogutc T! ......

a.

Ctl tc

tzl s

Segoene !D

12. Crori eccttonal flog a!ea' e tt2

t3. ljccccd pcrloclcrr ps ... ...... tt

14. Hydraultc radlue, t '* Conpucc r ....... fc
7v

15. Channcl slope, !.... ..... tt/tt

16. l{annlng's roughncss coeff.l tl eo

213 r/2
17. y - 1.49 r]'- I Cooputc V ....... fxl e

fr18. Flou lcngth, L......
!o r --L--r 3600 v

20. 9atcrshed or gubarea

(21OVI-TR.55, Second Ed., June 1985)

Worksheet 3: fime of concentration CIs) or travel time (I1)

?roJect lsuuC €.Poaa3rcu- rY $]!|} o.c" tol?GIQB

Locarlon &u^eS (i\ Cout^*S ,\A crecLed D"tt 

-
onc: ?rcsenG 6"@
on., 6) r. iFoel eubarea

Sgace lor ar oeoy' eJ lno sQ8!!ca!r pcr flor tyP€ ceo be ugeC

vorkrhecc.

Includc . EaPr eebcoetl,c, or dcscrlgtlon of flou rcgoente'

Scgocnt ID

Coaputc !t...... hr

. ScgPent !D

ll, and t9)..'.... hr

.E
l.o3 |

D.3
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lforlisheet 6a: Detention basin storage'
peak outflow discharge (Ci knount

D.rc \otZ& lqg
Dete

Clrclc onc:

Data:
Dralnage area ....... .\
Ralafall dlgtrlbutloa
typc (I, LA, lI' III)

D€tctrtloa bacla ttoragc
'v

!,
6
c
E

|i
0
E
o

€
e,

!:

6.l.
'€& r12

-g

,
il.....r..........r9^
(Uee ;: ulch flgure,rl

Ruuoff, Q ...... 18
(Froo rrorksheec 2)

Ruaoff voluae,
V- .. . o...... gC-f!
(i, - Q.153.33)

Storage voluoe,
Va . ... I o.. t. aC-f!

.{o
6-l )

z.o

.Lb
2.

1

E.

9.

Frequeacy .. o. r. |!

?eak lnflog d1s-
charge, 91 .... cfr
(Froo gorkshcct 4 or 5b)

?eak outflos d1s-
ehargc, 9o .... Gfs l,{t{

5. Coopute -Z-1

9o lacludes lst ctagc qo'

v L\rloo c{
(v3 - vr(t'))

10. Uaxlato rtagcr Er"*
(Froo Ploc)

L/
4.

9o

q1

lst 2ad
Eag

L
.t

J! 2nd arage
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1** * * * * * * * * * * * :f * * * * ****** * * * * *:r *
* ** * * *:f tl * * * * *rL* ** * * +** rh** * * * ** *

* :f * * ** * *:k:F * ** * * * *tr*tk** +*tk'f * *it **
* * * * * * ** * rLrF * * rf * * **rr**** *rr**rr * * *
***'I*************:I COMPUTER-A]DED HYDROLOGY & HYDRAULICS***************:r***

SCSHYDRO

Version 3.21

PROJECT:
User:
n-+^.

Time:
Tnnrr+.

arrf hrr,i- .

t0 / 26/ t998
14:35:46
WUUC2. IN
WUUC2. OUT

WUUC EXPANSION
Rickmond Engineering

LOCATIONS

NOTE: The DURATIOI'I
watershed

system wilj"

Monday

PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED
NIIMBER OF C}IANNELS
.t\UM5.LR O.b SUBAREAS
UPSTREAI\4 HYDROGRAPHS ENTER AT

NUMBER OT TIME STEPS
COMPUTATIONAL TIME ]NCREMEIIT

1

0

1

0

300
100 Hours

oj the final- computeci

be 3C.000 hours.

hrrdrnar:nh /<\ for this

runoff

is 484 (U.s

U]'iIT HYDROGRAPH METHODOLOGY

The SCS DIMENSIONLESS UtiIT HYDROGRAPH is used in alL
^^hhrr+-+i ^-^uvltlvq Lq LauttS .

ThL l)eak rate facto' {p:i\ for :l l rrni I hrr.lrnar:nh<\r-.i / !v! oIl UrtIt rryUtUU!qr-ro

Customary
units ) ox 2. 08356 (!"{etr'c units ) .

1* * * * * * * * * * * * *.r * rk* * * * * * +,, * + * * * * scsHyDRo
* ******* **** **rf *****rf ***7* *****

* * * * rf * * * ** * * rf * *rf * * ** + * *, + * * * * * * vers j-on 3 . 21
***** ** *******:f ****** * * *' ****+(*
****************** CO]{?UTER-AIDED HYDROLOGY & HYDRAULICS

*** ***rL**** *****:f **

PROJEC?: WUUC EXPA}ISIO]'J
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I
I
I

User:
Date:
'r'l_me:

Tnnrrt.

Ri ckmnnd F.nni nccrr nn

l0/26/1,998 Monday
14:35:46
WUUC2. IN
wuuc2. ouT

JUDAfiITA UnlA

SUBAREA
ID NO

CHANNELS

AREA
(mi2 )

TIME OF
CONCENTRATION

(hrs )

CURVE
NUMBER

BASEF'LOW
(cfs) DOWNSTREAM

4026 050 85. 00

Compcsite Watershed Curve l.lumber = 85.00
Mini-mum Subarea Time of Concentration = ,050 hours.

WARNING: The minimum subarea time of concentratlon (TCmin) should be
greater

than 1.2 times the time increment (DT) in order for the unit
hydrograph comcutations to be val-id. In this case,

DT
TCmln .050 hours.

subareas

1********:r** *rf ******** **** + ***** ) U)11.I Ut(U
*** ** ****rf ** ** * *:r******** **** **
************ ** ******* +r*+ ****** VefSiOn 3 .21

*** ** ** **rf ***:f *:f il*** * * *****+***

****)K************'I CO}TPUTER-AIDED TiYDROLOGY & HYDRAULICS
****:l**************

PROJECT : ITiUUC EXPAIiSiOII
User : Rickmond Engi:-.eering
Date : L0 / 26/ 1998 t"(onday
Time: I4:35:46

:nput: WUUC2. IN
Output: WUUC2 . OUT

(yrs): 2

To correct this situacion, break rhe rnode1 rnto iarger

having .l-cnoer :imes of concentrati.on, or use a smarl-er DT.

RETURN PERIOD

RAINFALI, HYETOGRAPH INFORMATION

RAINFALL HYETCGR\PH: ScS TYPE I1
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RAINFALL DURATION. 24.00 Hours
RAINFALL DEPTH: 3.50 Inches

RAINFALL HYETOGRAPH,
SCS TYPE I]
Time (Hours), TotaL Depth (Inches):

.000, .00 2.a00, .08 4.000, .!f 6.000, .28
7. 000, .34 8.000, .42 8.500, .47 9. 000, .51
9.500, .57 9.750, .60 10.000, .63 10.500, .77

11.000, .82 11.500, .99 11.750. 1.25 12.Q00, 2.32
12.500, 2.51 13.000, 2.10 13.500, 2.80 14.000, 2.87
16.000, 3.08 20.000, 3.33 24.A00, 3.50

1* * * * * ** * * * * * * * * * ***,f * * * * *:f * *,f rf * scsHyDRo
*** *****:L***rk******************

** ** tk * **:f :f * *tk ** * *:f * * **:f * '!** rL jf *,f Vef SiOn 3 , 21
:l ** * * * ** * *:f * * * * *** **tf * ** * * *:f * * *

**************:I*** COMPUTER-AIDED I.IYDRO],OGY & iIYDRAULICS
* ** **********)k*:f ***

PROJECT: WUUC EXFA}ISION
Input: ViUUC2 . IN

Output: WUUC2 . OUT

(yrs): 2
RETURN PEF.IOD

SUBAREAlSUBAREAlSUBAREAlSUBAREA

AREA (square mi-les) : .A026
TIME OF CONCENTRATICIT {hrs ) : . 05
RUNOFT CURVE NUMBER : 85.00
BASEFLOW (cfs) : .00
DOWNSTREAM CttA]'lNELS :

SUEAREA RUNOFF (cfs)

TIME: +.00 +.10 r-20 +.30 +.40 +.50 +.60 +.70 +.80
+.90

(hrs ) hrs hrs hrs h.rs hrs hrs hrs hrs hrs
hrs

I
I
I
I
I

I

.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

1.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

2.04 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

3.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

4.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00
.00

5.00 | .00 .00 .00 .00 .00 .00 .00 .00 .00
.00
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

6. 00
.00

7.00
.01

8. 00
.02

9. 00
nq
10. 00

.13
11.00

a ?'7

12.00
. J4

13. 00
.20
l_4.00

.15
15. 00

.11
16.00

.10
17.00

.09
18.00

.08
19.00

.07
20.00

.06
21. 00

.06
22.C0

.06
23. C0

24 .00
.00
2s.00

.00
26 .00

.00
21 .00

.00
28.00

.00
29 .00

.00

.00

.00

.01

.02

nq

5. 1l_

.20

.r4

.11

.10

nq

.08

.41

.06

.06

.05

.00

. (1 0

.00

.00

.00

.00

.00

.01

.03

.07

.20

I .27

.>1

.13

.10

.10

.09

.08

.07

.06

.06

.05

.01

.00

.00

.00

.00

.00

.00

.00

.01

n?

.07

.22

.12

.25

.20

1?

.10

.10

.09

NR

. o'7

.06

.00

.00

.00

.00

.00

.00

.00

.00

.01

n?

.07

.65

.25

.19

.12

.10

.09

.09

no

.0'l

.06

. ut)

.00

.00

.00

.00

.00

.00

.00

.00

.02

.04

.11

.74

.38

.2).

11

.11

.10

.09

.08

.01

.0'7

.06

OG

.05

.00

.00

.00

.00

.00

.00

. 00 .00

.00 .00

.02 .02

. 04 .04

.08 .08

.24 .25

. 65 .66

..J , LJ

. tu . ! t

.t2 .12

.10 .10

.09 .09

.08 .08

. 08 .08

. 07 .07

.06 .06

.06 .06

.05 .05

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

5.11
12.00

.00 .00

n1 n-l

aa na. va . vz

tla tt5

1a 1a. L4 " LZ

. v t z.5I

an ah. LV .1V

.11 .11

ln ln

no no

.08 .08

n? A'1

A1 AA

.06 .06

.uo .uo

nq nq

nn nn

nn nn

.00 .00

nn nn. wv . vv

nn nn

.00 .00

PF.A-{ QIT\lOtrF laf<\.
I vlE / r

TTMtr -O PFAI{ /LYC\'
1**** *:l*+** ********** **i:?* +**** * SCSHYDRO
** *****+** **** *:f *** ++***i +* *+* *

* * * * * rr * * 'i * * * * * * * * * * * * * * i * * * * * * * Vef SiOn 3 . 21
* ** ** ******** ****tf **:+**'******
*+**.I**,I*******:I+* CCXPU?ER_AIDED HYDROLOGY & HYDRAULICS

* )krL * * * rk ** * * * * * )L* *:Lx

PROJEC?: I/iUUC EXPAI'ISiON
User: Rickmond Enqineerino
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Date:
Time:

Thhrrf .rrrFuu.
Arrfnrrf .

t0/26/t998
14:35:46
WUUC2. IN
WUUC2. OUT

2

Monday

RETURN PERIOD

DOWNSTF.EAM HYDROGRAPH

DISCHARGE (cfs)

I
TIME:

+.90
thr<\

hrs

+.00

hrs

+. 10

hrs

+.20

hrs

+.30

hrs

+.40

hrs hrs

+. 60

hrs

+.70 +.80

hrs hrs

I
I
I
I
I
I
I
I
t
I
I
I

.00
.00

1. 00
.00

2. 00
.00

3.00
.00

4.00
.00

5. 00
.00

6. 00
.00

7.00
n1

8. 00
.02

9. 00

10. 00

11. 00
4 .3'7

L2 .00
. JA
13. 00

.20
14. 00

. 1,5

15.00
.11
16.00

.10
17. 00
nq
18.00

.00 . c0

.00 .00

.00 .00

. 00 .00

.00 . c0

.00 . c0

.00 . c0

.00 . c0

. 01 .01

n2 n?

.uf, .al

..LJ ,ZU

5.11 t.2'|

.20 .21

.r4 .13

.11 .10

.10 .10

nq no

.00

.00

.00

.00

.00

.00

nn

.00

.01

.03

.01

.22

.'7 2

.25

.20

.13

.10

.10

.00

.00

.00

.00

.00

.0c

.00

.00

n1

.41

.23

.65

t\

.79

.12

.10

{lq

.00

.00

.00

.00

.00

.00

.00

.00

.42

.44

.08

.24

.65

.25

TP

.12

.10

.09

.08

.00

.00

.00

.00

.00

.00

.00

.00

.02

.04

.08

.25

.66

.11

.12

.10

nq

.08

.00

.00

.00

.00

.00

.00

.00

.00

.02

.04

.11

.74

.38

.2t

. L'7

.11

.10

.09

.08

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 . 00

.01 .01

n a A.. v1 , vz

Ta 1^. lz , tz

.8'7 2 .3t

.20 .20

.11 .1.1

.10 . i0

.09 .09

.08 .08
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

.08
19. 00

.07
20. 00

.06
2L 00

.06
22 .00
n6
23.00
nq
24 .00

.00
25. 00

.00
26.00

.00
2't .00

.00
28. 00

.00
29 .0Q

.00

.08

.07

.06

.06

.05

.05

.00

.00

.00

.00

.00

. UU

.07

.06

.06

nq

.01

.00

.00

.00

.00

.00

NR

.41

. uo

.06

nq

.00

.00

.00

.00

.00

.00

.07

,uo

.06

.05

.00

.00

.00

.00

.00

.00

na

.07

.06

.06

.00

.00

.00

.00

.00

.00

.08

.0'l

. uo

.uo

nq

.00

.00

.00

.00

.00

.00

5.11
t2 .00

.07

. o'1

.06

.06

.00

.00

.00

.00

.00

.00

n1 A1

.v I . uo

. uo . ub

.06 . 06

nE n(

.00 .00

. 00 .00

.00 .00

. 00 .00

.00 .00

.00 .00

rEA U_r)LtlAK('.tr (CIS ) :

TTME TO PF.AI{ t h r< \ .

Hydrograph Saved In: WUJC2.DAT

1* * * * * * ** ** * * *rf * * *'f * * ** * * * * * :r** * SCSHYDRO
* * * * * * * * * * ***.**,t * * * * **** ** ** * * *
*****rf **********:L*********,f **** Vef S j_On 3.21

* * * * * ** * :f * * * * * ** * ** * * *** ** *if * * *

****rr**********:F:t* col.iPUTER-AIDED HyDRoLoGy & HYDRAULIcs
*********:k*********

PROJECT: WUUC EXPAIISION
User: Rickmond Engineerrng
Date: l0/26/799e Monday
Time: 14:35:46

Input: WUUC2. IN
Outpuc: WUUC2. OUT

(yrs): 2

============================ HyDROLOGI C
_ _ __ _ _ _ ===== ==== = = =

===================== VOlUmeS, LOSSeS,
= = = = = ====== = = =:== = = = = =

RETURN PERIOD

SUMMARY

:nd Tl i c rlr: rnac

SCS TYPE II Hyetograph.
SCS DIMEI'ISIONLESS UNIT IiYDROGRAFH was used.
Af f !l.EjU r<AlNtAtL DEP?H {inches ) : 3.50

VOIUME OF'

RAII'IFALL

APPLIED

VOLUME OF

RUNOFF

RAINFALL

LOSSES

PEAK

DISCHARGE
PEAK
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I
I
I
I
I

l.rl ) \-.llA-K.Lr-L

Iaf</ae\
/a.-ft\ 1: a- f i- \ lnaraanf\

\ l/v! eerr u /

SUBAREA
3.071

.48533 .27 757 44 .05

TOTAL

'gATERSHED3.071
. 4 8533 .21 t57 A /t nE

TOTAT i^-\TERSHED AREA (square miles) :

TOTAL VOI,TIME OF DISCiT,ARGE LEAVING WATERSHED (ac-ft):
COMPOSITE WATERSHED CURVE NUMBER:

MiNI}ftN'{ SUBAREA TIME oF CONCENTRATIoN:
hours,

l cf < \

5.111

5.111

. 0026

.21 t6
85.00

.050

NOTE:
not

LEAVING

1

"VOLUME OF RUl.lOFf" incl-udes surface runoff onfv;

included in thi-s sunmation. The "TOTAL VOLUME

VJATERSHED" incl-uies all baseflows.

L^^^rt ^,,^

OF DISCF,ARGE



10 YEAR FTY'DROGRAPH
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0
1

0

I
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t
I
T

T

I
I
I
I
I
I
I
I
I
I
I
I
I

1**************************************************************
* * * * * * ***:f ** ****************** ********************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Rickmond Enqineerinq
Date: 05/l-3/l-999 -Thursdai
Time:12:52:38

fnput: WUUC10.IN
Output: WUUC10.OUT

t n^nm-^rr^
!v\-.tsl1ltrl\J

NOTE: The DURATION of
watershed

sysEem wiLl, be

SCSHYDRO

Version 3.21

PROGRAM EXECUTION

NUMBER OF STORMS TO BE MODELED
NUMBER OF CHANNELS
NUMBER OF SUBAREAS
UPSTREAM HYDROGRAPHS ENTER AT

NUMBER OF TIME STEPS
COMPUTATIONAL TIME INCREMENT

300
1 0 0 liours

the final compu-ued hydrograph(s) for this
30.000 hours.

UNIT HYDROGRAPH METHODOLOGY

The SCS DTMENSTONLESS uNi? HyDRocRApH 1s used in ar-l runoff
^^h-rr+-+;^*^uvlrlJuuGLrvtj) t

The peak rate factor (pR.F) for alI rnit hrrr.trnar
customary 

dLjLO! lrl(r ) ror qrr ullrL llJu!ugraphs is 484 (u. s

unj_ts) or 2.08356 (Metric units r .
1 * ** * * * ** * * *** * * ** * * * * * * * * * * * * ** scsHyDRo*****************rf *******r*****
******************************* VefSiOn 3,2]-*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJEC?: WUUC EXPANSIoN
User: Rickmond Engineerinq
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I
I

Date: 05/13/1999 Thursdav
Time: !2:52238

Input: WUUCL0. IN
Output: WUUCl0.OUT

===:=:=== SUBAREA DATA
=======:=====

DU.IJfIl(.LA
ID NO

CHANNELS

AREA
TTMtr .\E'

CONCENTRAT]ON
(hrs;

r1F.)l,r ]Juw
(cfs) DOWNSTREAM

CURVE
NUMBER

. vvzo nqn 85. 00

Composite Watershed Curve Number = g5.00
Mi-nimum Subarea Time of Concentration = .050 hours.
WAF.NTNG: The minimu:n subarea time of concentrati_on (TCmin) should

^e^-+^-

than 1.2 tines ihe tlme rncrement (D?) in crder for thehycrograph computati.ons to be val1d. rn th.is case,

L^

r"F.i +

DT = .1-00 hours, and
TCmin : .050 hours.

^..1.^_^- 
correct this situation, break the model i_nto largersuDareas

having longer times of concentration, or use a smal,ler DT,1* * * * * * * * * * * * * * * * * * * * * * * *, * * * * * * scs]lyDRo*************************;*****
* * * * * * * * * * ** * * * * * ** * ** * * ** *** * * Vef _qiOn 3. 2]-*******************************
******:I*********** COMPUTER-AIDED HYDROI,OGY & IjYDRAUL]CS*******************

PROJECT: WUUC EXPANSION'Jser: R.ickmonci Erei'rce-i nne4 rrrY
Date: 05/13/t qoo -r.,.--.i-..
Timo. i ). r^).;;-- 

irru:-qq}

rnput: wuuc10.IN
Output: WUUCL0.OUT

(yrs ) : 10
RETURN PERIOD

F.}.INFALL HYETOGRAPH INFORMATION

RA] NFALL HY!?OGF..APH :
RAINFAL], DURATTON:
III1T N I .l-r.L! DLY I'T7:

S'q TVDtr TT

24.00 Hours
6.00 Inches
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I

RATNFA,LL HYETOGRAPH,
SCS TYPE II
Time (Hours), Total Depth (fnches):

.000, .00
7.000, .59q qnn oa

, . Je

11. 000 , I.4r
12.50a, 4 .41
16.000, 5.28

1** * ** ****** **** ** ***** ****rL****
* * ***** **rk****rki.********** *****

** * * ******** *** *** *********** *,f
* * * * ** ** * * ** *** ************:r***

AREA (square mil_es )

TIME OF CONCENTRP.TION (hrs)
RUNOFF CURVE NUMBER
BASEFLOW (cfs)
DOWNSTREAM CHANNELS

2 . 000,
8.000,

11.500,
13. 000,
20.000,

.13

.'72
1.03
1.70

J. /1

4.000,
a cnn

10.000,
'1 1 ?trn
1? q,nn

24.000,

.80
1.09
t 1A

4.79
6. 00

& HYDRAULICS

l\.L I UXI\ T.LK.IUU

SUBAREA

6.000, .49
9.000, .98

10.500, 1.22
12. 000, 3. 98
14.000, 4.92

SUBAREA

q-QHVND.\

Version 3.21
t***************** COMPUTER-AIDED HYDROLOGY*******************

PROJECT: WUUC EXPANSiON
Input: WUUC10.IN

Output: WUUC1O.OUT

(yrs): 10

D U I'.F|,I(IIA

.0026

.05
85.00

.00

SUBAREA RUNOFF (cfs)

I
TIME:

+. 90
thrc \

hrs
hrs

+ 1n

hrs hrs

+.30

hrs

+.4

hrs

+.50

hrs

+.70 +.80

hrs hrs hrc

I
I
I
I
I
I

.00
.00

1. 00
.00

2.00
.00

3. 00
.00

4.00
.00

tr nn

.42
6. 00

.44
? nn

.00

.00

.00

.00

.00

.00

.42

.04

.00

.00

.00

.00

.00

.01-

.02

.05

.00

.00

.00

.00

.00

nq,

.0c

nn

n'1

.00

.00

.00

.00

.00

. u.t-

.05

nn

.00

.00

.00

.00

.06

.00

.00

.00

.00

.00

AT

.03

.06

.00 .00

.00 nn

.00 .00

.00 .00

.00 .00

.vz .uz

. UJ . UJ

.06 .06



t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I

.06
8. 00

.11
9. 00

11
10. 00

.36
11. 00

9.29
!2. vu

.66
13.00

14.00
.28

1C, nn
)a
16.00

..LU
17. 00
11

18.00

19.00
.13
20. 00

.!2
2r.00

.11
22 .00

.10
23 .00
'l n

24 .00
.00
25.00

.00
26 .00

.00
27.A0

.00
28.00

.00
29.00

.00

.07

.11

11

.36

_tu. Jq

.66

.38

.26

)n

.18

.1-'7

.15

.13

.L2

. 11,

.10

.00

.00

.00

.00

.00

.08

.l-J

.22

.55

2.53

.51

.39

.20

. i6

1)

.11

.10

n'1

.00

.00

.00

.00

.00

.08

.49

.A

IX

. -LO

11

1n

nn

.00

nn

nn

)A

.60

!.zt

.36

.24

.18

.16

.14

..LJ

.12

.11

tn

nn

nn

nn

.00

.00

.10

r.oz

.'1 4

.39

.27

.11

.r4

1)

.11

.10

.10

.00

.00

.00

.00

.00

.00

no no

.r4 .74

.24 .25

.oz .oJ

1.21 r.28

.48 .48

.35 .33

.23 .22

. 18 .71

.16 . 16

.L4 .I4

.11 .11

.11 .10

.10 .10

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

.00 .00

10.34
12.00

1n 11

.10 .!l

z.vt a.zz

.6-1 .66

1X <X

ar.z! .zu

rn

11 11

1A 1Ar r5

1a 1a
. La . lL

.11 .11

'1 n Tn.IV

]n 'r n

nn nn

.00 .00

on nn

nn nn. vv

nn nn

nn nn

PEAK RUNOFF (cfs):
TIME ?O PEAK (hrs):

1* * * * * * * * * * * * * * * * * * * * * * * * t * * * * * * scsliyDRo*************************;*****
* * * ** **** * * ** * * ** * * * * ** *i ** ** * * Vef S j_On 3 . 21

************************r******
***************)K** COMFUTER-AIDED ].iYDROLOGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Ricknond rngineering
Date: A5/13/L999 Thu:sday
Time: 12:52:38

Input: WUUC10. IN
Output: WUUCl0.OUT
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I
I
I
I
I

RETURN PERIOD
10

DOWNSTREAM HYDROGRAPH

DISCHARGE (cfs)

80
+ On

/l'rrc\
hrs

hrs hrs hrs hrs hrs hrs hrs hrs hrs

I
I
I
I
I
I
I
I
I
I
I
I
I

.00
.00

1. 00
.00

2.00
.00

3. 00
.00

4.00
.00

5.00
.42

6. 00
.04

?.00

8.00
.11

9. 00
.71
10.00

.36
11.00

9 .29
12 .00

13. 00
.38
14.00

15. 00
.20
16.00

17.00
.!1
18.00

.15
19.00

.13
20.00
1t

nn nnr vv . vv

nn a\n

nn nn. vv . uu

.00 .00

.00 .00

nn nl

.02 .c2

nt n(. v: . vJ

n1 na

11 aa. L t . zL

,29 . zu

l-

It t\

nn nn. vv . vv

.00 .00

nn nn. wv , vu

nn nn. vv . vv

nn nn

nl nl

no no

1? 1A

aA at. La . La

1 .2't I .2'7

.48 .48

iR 1a

.16 .16

1A 1'r t: . r!

nn nn

.00 .00

.00 .00

nn nn

.00 .00

n1 n1

.06 .06

no 1n

..t.1 ,10

1 1A '7A

uB 1V

.22 .21.

.1'7 .i'1

1A 1A, r!

. -rJ . rz

hn nn. vv

.00 .00

nn nn. vv . vu

nn nr'\

nn nn. UU

^a 
n., vL , uz

n? n?

. uo . ub

TN iT

. -to .I I

. JJ

2 .01 5 .22

1X 1H

?n to

ar.z! .ZU

11 1'l

1/ 1A. f 1

la la. tz . lz

.00

.00

.00

.00

.00

n1

{l <

.08

.l-J

.23

.59

1 A1

.49

.24

.19

.18

.15

.13



I
I
I
I
I
I
I

2I.00 | .72 .72 .72 .12 .11 . 11 . 11 . 11 . 11
.11
22.00 | .11 .11 .11 .11 .11 .10 .10 .10 .10

.10
23.00 I .r.0 .10 .10 .10 .10 .10 .10 .10 .10

.10
24.00 I .10 .01 .00 .00 .00 . oo . o0 .00 . o0

.00
25.00 | .00 .00 .00 .00 .00 .00 .00 .00 . o0

.00
26.00 I .00 .00 .00 .00 .00 .00 .00 .oo .00

.00
27.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00

.00
28.00 I .00 .00 .00 .00 .00 .00 .00 .00 .00

.00
29.00 I .00 .00 .00 .00 . c0 . o0 .00 . o0 .00

.00

PEAK DISCHARGE (cfs): 10.34
'r'_yjr ,.tO PEAK (hrs) : 12.AA

I Hydrograph Saved In : I.JUUC1O . DAT
T

i::::;;:;::::::::;::::::::::;:: " SCSHYDRO

I ************************,****** Version 3.21I * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
****************** COMPUTER-AIDED HYDROLOGY & HYDRAU],ICS

I ****************:k+*

r pRoJEcr: wuuc ExpANSloN
User: Rrckmond Engineering
Date: A5/73/1999 Thursday

I Time : 1-2:52 t 38
Input: WUUC10. iN

Output: WUUCl0.OUT

I RETURN PERIOD
I (Yrs): 10

HYDROLOGIC SUMMARY

:i^r..*^^ - :nd li qch:rnec| 9IulllE- I !U)5€5, --.-

SCS TYPE II Hyetograph.
SCS DIMENSIONLESS UNIT IiYDROGRAPH was used.
APPLIED RAINFALL DEPTH (inches): 6.OO

VOLUME OF 
I

RAINFALL VOLUME CF RAINFALL I FEAK
PEAK

APPLIED RUNOFF LOSSES I DISCHARGE
j.,I JLiTAl(b.[,

(ac-ft) (ac-ft) (percent) | (cfs)
(af</aa\

I

I
I
I
t
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I

) UI'A|(!.,A
0. zr3

lvfn!

WATERSHED
o.zr5

NOTE:
not

T trA\/T}\']N

1

.83200 .57946 1n ??R

TOTAL WATERSHED AREA (ssuare miles):
TOTAL VOLUME OF DISC;IARGE LEAVING WATERSHED (ac-fti:

COMPOSITE WATERSHED CURVE NUMBER:
MINIMUM SUBAREA T]ME OF CONCENTRA?ION:

hours.

.83200 57 946 30.3s

"VOLUME OF RUNOFF" incl_udes surface runoff only

included in this sununation. The "TOTAL VOLUME

WATERSHED" incl_udes all_ baseffows.

.0026

.5795
85. 00

.050

; baseflows are

UT U-t Jl.-flAKbL
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lOO YEAR HTDROGRAPH



I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1*******************************
*:k* * * * * ** *:rrt * *rt ** * ** ***** * * * * * *

*****rk*************************

** ** * * ** * **** * * *** ******:f -l*** **
****************** COMPUTER-AIDED HYDROLOGY & HYDRAU],]CS

* * * rl* * ** * * ** * rk * **rf tt

PROJECT: WUUC EXPAIJSION
User: Rickmond Engineering
Date: l0/26/1998 Monday
Time: 14:38:55

Input: WUUC100.IN
Output: WUUCl00.OUT

============================
=============================

LOCATIONS

NOTE: The DURATIOITi of
watershed

system will be

SCSHYDRO

Version 3.21

PROGRAM EXECUTTON

NUMBER OF STORMS TO BE MODELED
NUMBER OF CHANNE],S
NLTMBER oF SUBAREAS
UPSTREAM HYDROGRAPHS ENTER AT

NUMBER OF TIME STEPS
COMPUTATIONAI, TIME INCREMENT

1
0

1
0

300
.100 Hours

the finaL computed hydrograph(s) for this

30. 000 hours.

UNIT HYDROGRAPH METHODOLOGY

The SCS DrMENsroNrEss ul.irr HyDRoGRApH i-s used in al-L runoff
computatj-ons.

Thc nc=12 r:ia f-*-- -actor (PRF) fs3 :11 rrni i ]rrr.lra^r aphs is 4 84 (U. S
Customary
units) ox 2.08356 (Metric units).

1* * ** * * * * * * *:f ** * *,k * ** ** *** ** * ** * scsHyDRo
** rr * ** * * *)k * * * * * *:f * ** ** * * * * ** * * *

***********rf ****:k******+.r***** * Vef SiOn 3.21
** *:f **rf *** **** * **** *****r******
***]K*******'I*+*:K:K* COUPUTER_AIDED HYDRO],OGY & HYDRAULICS

* * * * * ** ** * * * * * * :[:t * *

PROJECT: WUUC EXPANSION
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t
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I
I
I

IIcor.

Date:
Time:

Tnnrr#.

Rj-ckmond Engineering
10/26/1998 Monday
14:38:55
WUUC1OO. IN
wuuc100. ouT

==============:================ SUBAREA DATA
===============================

SUBAREA
ID NO

CHA}iNELS

AtlLf{
(mi2 )

TTMtr 
^T'

CONCEN?RATTON
(hrs )

BASEFIOW
(cfs) DoWNSTREAM

UUt(V.tr
NT]I\4BER

vvza 050 85. 00

Composite Watershed Curve Number = g5.00
Minimum Subarea Time of Concentration = .050 hours.
ViARNTNG: The minimu'n subarea time of concentration (TCmin) shour.d bedrai+avY-!qse!

than 1.2 times the time increment (D?) in order for the unithydrograph computations to be varid. rn this case,

DT = .100 hours, and
TCmj.n = .050 hours.

To correct this situation, break the model_ intosubareas
havJ-ng longer times of concentration, or use a1*****************************:r* scsHyDRO**********,f ********************

****;r*******rr****+***rl******!r** 
\/orcian ? ll

* * + * * * * * * * * * rf ** *** rf * * **rf + ** * * * +***********:T*****:I 
COMFUTER-AIDED HYDROLOGY & HYDRAULICS*************:t*****

PROJECT: WUUC EXPAIISION
User: Rickmond Engineering
Date: 10/26/1998 Monday
Time: 14 : 3B : 55

Input: WUUC100.IN
Output: WUUC100.OUT

(yrs): 100

'I :raor

smal-l-er DT

RETURN PERIOD

RAINFALL HYETOGRAPH INFOR}4ATION

RAINF'ALL HYEToGRAPH: Scs TYPE II



I
I
I
I
I
I
I
I
I
I
I
I

RAINFAIL DURATION:
RATNFALI DEPTH:

24.00 Hours
8.00 fnches

RAINFALL HYETOGRAPH,
qT.q TVDF T T

Time (Hours), Total- Depth (Inches):

.00
I. UO
'l /(

2.86

a nn

& HYDRAULICS

RETURN PERIOD

.000,
7. 000.
9.500, 1.30

11.000, 1.88
!2.500, 5.88

2 .000 ,
8. 000,
9. 750,

r_1.500,
13.000,

4.000,
8.500,

10. 000,
11.750,
13.500,
24 .000,

SCSHYDRO

.96

z. zo
o.Id
t.oz

6. 000. .64
9.000, 1.18

10.500, 1.63
12.000, 5. 30
14.000, 6.5616 n0n '1 A^ .^ A^^r t.va ZV.VVV,

1* * ** * ***:k ** **!F * ** * *tl * * *!k,[ ** * * **
* * * * *!k**'f rt * *:t:k* ** * ** **** * * ** * * *

* * * :f *:* *:f * * *rk * * *:* * ** * * ** * * +rr * * *,r
* ** * *:k * * * * * ** * * :f * * :f * * * * * * * **:t **

Version 3.21
*****rr*******'r**** 

COMPUTER_AIDED HYDROLOGY** **** *rr'f * **:k **** * rl

PROJECT: WUUC EXPANSION
Input: WUUC100. IN

Output: WUUC100.OUT

f rzr< ) . 100

SUBAREA ) utl.f|Kll\

AREA (square mil_es)
TIME oF CONCENTRATION (hrs)
RUNOFF CURVE NUMEER
BASEFLOW (cfs)
DOWNSTREAM CHANNEI,S

)UTJAKIJA

.0026

85. 00
.00

SUBAREA RUNOFF (cfs)
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TIME:
+.90
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hrs

+. 00

hrs

+. 10
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+ .20
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+. 5U
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t.00
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10. 00

11.00
13.25

L2. A0
o'l

13. 00
E'.JZ

14. 00
.38
15. 00

.28
16.00

17.00

18.00
,zr
19. 00
1e

20.00

21.00
.15
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.14
23. 00

.r4
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.00
?q nn

.00
zo. vv

.00
27.00

.00
28. 00

.00
29.A0

.00

.05

.08

't ?

. zJ

14.50

.91

.52

.36

aa

.25

.23

.20

.16

.15

.14

.L4

.00

.00

.00

.00

n?

11

.zJ

7.7 6

aA

.22

.20

'1 Q

.14

1A

.00

.00

.00

.00

n?

.11

.16

.94

t.7 6

,ot
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.26
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.zz
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.14
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.06 .06

ln 1r
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nn nn
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.00 .00

nn nn
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nn nn
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.14 .t4
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********rI********:I CO]{PUTER_AIDED HYDROLOGY & HYDRAULICS

***********:f*******

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
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Ti na.
Thhrrl_.

f]rrinrr{-.vset/su.

/rrrc \ .

r0/ 26/ 1998
1r'. ?e. cc
WUUC1OO. IN
WUUC1 OO . OUT

100

Monday

===========================
==========================

RETURN PERIOD

DOWNSTREAI\4 HYDROGRAPH

DISCHARGE (cfs)
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TIME:

+.90
lhrc \

1^ -^tt!J

+.00

hrs

+. 10

hrs

a.zu

hrs

+?n
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+.40
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f . ou
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.00 |
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8. 00 |
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.56
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12. 00 |

13. 00 |
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?e

15. 00 I
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17. 00 |

.23
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nn
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10
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.15 .76 .16

.22 .23 .23
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. 85 .91 .93

3. 53 1 . 96 t.16
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?q a^. J: .32
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2) .., LL .22
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. 00 .00 .00
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Hydrograph Saved In: WUUC100.DAT

1************:L:f***:r***:Ltf******** SCSHYDRO
* * * **** * *:r * * * ** **+*** * ******rf * *
****:t*********+************tL*** VgfSiOn 3.21

* **rt:f * *.r* *:k * ** * *:f * * * *if **** *:f ** *
*************:K**** COMPUTER-AIDED I{YDROLOGY & HYDRAULTCS

*:f * * * ** * * *:f * * rr *:f * * *

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date:70/26/1998 Monday
Time: 14:38:55

rnput: WUUC100.IN
Output: WUUC100.OUT

(yrs): 100

============:=============== HyDROLOGIC SUMMARY
= = ======= === = ==== = = = = == ==== =
===================== Voi_umes, Losses, anci Discharges

= ==== ====== == = == = == = =:

\l \ ', Y Pts l | lrrA1-6drihhLvv!GPtr.

SCS DIMENSIONLESS UIIIT tiyDROGRApH was used.
APPLIED RAINFALI, DEPTH (inches): 8.00

VOLUME OF
RAINFAT,L

APPLIED

VO],UME OF

xut\u.r.r

RAINFA],L

LOSSES

RETURN PERIOD

PEAK

DI SCHARGE

PEAK
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u J. ) ufi.At(bt5

laf</>e\
/ ra-ft \ fA--ft-\ Iharaahi \\rv* vvlr e,

SUBARE.A
8.774

-t r..l-uv5 .83680 24 .5'1

TOTAI
WATERSHED

8.1r4
1.1093 .83580 a i R?

TOTAI WATERSHED AREA (sguare miles):
TOTA], VOLTIME OF DISCHARGE LEAVING WATERSHED (ac-ft):

COMPOSI?E WATERSHED CURVE NUMBER:
MINIMTM SUBAREA T]ME OF CONCENTRATION:

hours.

\ LID,'

14.501

14.501

.0026

.8368
85. 00

.050

NOTE:
not

LEAVING

1

"VOLUME OF RUNOFF" i-ncludes surface runoff onlv;

i-ncluded i-n this sununation. The ,'TOTA], VOLUME,

VIATERSIIED" i-nc]udes al_l_ baseflows.

basefl-ows are

OF DISCHARGE
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1*******************************
*********** * *** ********* ****.1**

************** **********tr******
*******************************
*****TK************ COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Ricknond Engineering
Date: 05/!3/1999 Thursday
Ti-me: 14t26:22

Output: I{UUCP2. OUT

SOLUT]ON FOR STORMS.

.100 HoursTIME INCREMENT:

qTNPM

NUMBER HYDROGRAPH IN FILE:

PONDOPT

Version 1.83

I
I
I
I
I
I
I
I
I
I
I

TAILWATER

STAGE

(fr )

WUUC2. DAT

STORM

NUMBER

PEAK

INFLOW

lnfc\

ALLOWABLE
PEAK

DISCHARGE

(cfs)

DURATION

(min)

RUNOFF

VOLUME

fff?t

J.-LTT N/A 1,'7 94 . A0 1-tbJL+Uf,
60. 000

1**************************************************************
** * *!k**** ** ************** * ** ***

*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS

****rk**************

PROJECT: WUUC EXPANSIOI{
User: Ri,ckmond Engineerlng
Date: 05/L3/1999 Thursday
Time: ].4:.26:22

Output: WUUCP2. OUT

Qi : aa-Arar-F\i calr = rna

Fifename: WUUCPOND. DAT

PONDOPT

Version L.83
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TAILWATER STAGE: 60.OOO feet
INITIAL STAGE: 66.000 feet

J I Atr.|-

66. 000
66.870
67.000
68.000
68.400
69. 000

1*******************************
* ** * *'t *** *** * ******* **** * **** * *

***:k*** * **** *** *** ****** ** * ***********************************

TAILWATER STAGE:
TrlTm?nfr\rtLF.! J.lf|t;tr:

STAGE-STORAGE- DI SCHARGE RELAT IONSH I P

STORAGE
VOIUME
/r^-fJ-\ / nf e \

.0000

,.JV6Z!.-Ut
.11_46
.1538
.2239

PONDOPT

\/or<ian 'l A?

vv.vvv rgEL

66. 000 feet

ROUTING F,ESULTS FOR STORM

.0000

. JUUUI,-U-I

. 4't 00
1.330

27.87

****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: A5/13/1999 Thursdav
Time: I4:26:22

Output: WUUCP2. OUT

MAXIMUM ELEVA?IQN:
MAXIMUM INFLOW:

MAXIMUM OUTFLOW:
MAXIMUM STORAGE:

CONTINUITY ERROR:

tr 1rr
J.IAf

1, .298

INFiOW RATE

/cfe\

000

000

I thF -l | / n67^an?

S^^+

cfs .

cfs.
: ara- faal-

POND
.\I IX F AI ts

TIME
ELEVATION

t'm i n \
\rrrrrr /

i/fr\

OUTFLOW RATE

l cf e \

000

000

66. 000

66. 000
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66. 000

T2
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z9

36

t1 z
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c.A
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66
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66. 000

OO. UUU

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

bb. uut_

oo. uul-

66 .402

66. 003

66.004

66. 006

66. 007

66. 009

oo.urz

oo. u_tq

oo. u-t /

oo.uzl-

66 .024

oo. u.zb

OO. UJ.Z

oo.uqz

66.04'7

oo. uJ4

378

384

390

396

402

408

4r4

9ZV

4ZO

q5z

4Jb

444

450
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zJoz
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4"7 4

480

1>Z
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f,uq

5 ttl

5Lb
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. 000
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. 000
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. 000
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nn?
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. UUb
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56 . A6"7

66 .01 4

66.082

66. 091

bb. Luu
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oo . rz4

oo. !24

oo . Iz3

oo . !zz

oo. lzl

oo. .Lzu

bb.lIU

66.tt7

oo.Iib

66 .714

2940

2946

z>Jz

2958

2964

zJ tv

297 6

zv6 z

zY66

2994

30 00

300 6

JV tZ

3 01.8

3024

JUJ U

?n?6

JV4 Z

304I

305 4

?nAn

30 66

3072

307 8

3084

?n on

30 96

3t02
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3114

JTZU
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.000
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bb. t_uv

66. 108

oo. Lu /

oo. _tu /

oo. -tuo

oo. _LU4

oo. .tuq

oo.Luz

bb. lur

bb. rul

oo. Luu

66 .099

oo.uY I

oo. uvq

hh ttv <

oo. uYz

66,091

bb. uv].

66. 090

5 rzb

3132

JI.JU

a1 i A

JI,JU

J toz

31 68

JJ.OU

SIUb

5ltz

5 ZVq

32t0

3216

3222

3228

3254

3240

524 0

3252

3258

JZO.t

327 0

JZtO

3282

3288

3294

330 0
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.003

nn?

nn?
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. UUJ
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.003
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66.089

66. 088
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oo.ud/

oo. u6 b

ob. u65

66. 084

66. 084

66.083

oa.v6z

oo. uuz

oo.ubt-

oo. uu.l

oo. ubu

oo,u/y

oo. u / y

66.078

oo.u/u

oo. u / /

bo.u//

oo.u/b

66.075

66-A74

66 .0'7 4

oo.u/5

oo.u/J

oo.vtz

??n6

J 5tZ

3324

3342

3?aR

J55ZI

3384

JJYb

3402

34 08

2A1A

Jq zv

3426

3432

?A ?A

?A A A

?d qn

3456

3462

3468
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nn?

. UUJ
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.003

. UUJ

nn2
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. UU5
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nn?
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nn?

nn"

.003

nn?
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. UUJ
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nn?
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nn?

. 003
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nn2

. vuz
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oo. uby
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oo. ubb
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oo.ub/

oo. ubb

66. 065

oo. ub5

66 . A64

66 .064

oo. ubJ

oo. ub5

oo. ubz

oo. uo.l

oo. ub.l

66. 061
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oo. ubu
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oo.u5/
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JJ ZZ
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3534
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^J I LA

66.054
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ob. u5J
Jt5Z
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ob. u55
37 44

66.052
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66.052
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Jtoz
ob, u51

J/bU
oo. u)1

377 4
66. 050

??an
66.050

3786
66.050

JIYZ
66.049

37 98
66 .049

3804
GA AAo

3810
66 .048
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66.048
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3828
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3834
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3846
66. A46

3852

. 000

.000

.000

. 000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

. o02

.002

. vuz

. vvz

.002

.002

.002

.002

.402

.002

.vuz

. vuz

.002

.402

.0a2

.0a2

.002

. UUZ

.002

. uvz

.002

.002

.002

. UUZ

.002

.002

.002

. uvz

.002

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

i

I

I

I

I

I

I

I



I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

66.046

66.045

66 .045

bo. u4 5

66.044

66.044

66.A44

66. 04 3

oo. uzt 5

66. 043

66.042

66 .042
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66. 041
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66.040

ob. uJy

OO. UJU
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oo. uJ /

oo. uJ /

38 64

3876

JA6Z

3894
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Svub

JJIZ

3924

SvJb

3942

Jt46

3954
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OO. U.Jl.

bb. u5t

ob. u5u
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OO. UJU
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oo.uzY
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404 4

4050
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4062

4068
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4086
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4 098
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c tzz
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4734
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4182
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66 .029

oo. vz9

66.029

oo. vtY

oo. uzb

oo. uzu

66.028

oo. uzd

oo.uzd

oo. uz I

oo. uz I

ao. uz I

oo.uzt

oo. uz I

oo. uz o

66 .026

ob. uzb
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. 001
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.001

.001

.001

nn1

.001

.001
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.001

.001

.001

. 00r.

.001
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4230

4236
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4248
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4260

4266

427 2

IJZ I6

4284

4290

4 ZvO

qJUZ

4 308

43t4

I 5ZU

ROUTING SUMMARY
SIMULATION MODE
FOR THE ABOVE CASE
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66 .026
1******************************* PONDOPT
**** ** ***** ** * ***:t*** *rt** *** * * *
*** **rk*rL* ** * *** * ******** ** * * * ** Version 1 . g3*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Rickmond Enqineerino
Date: A5/!3/1999 Thursdai
Time: I4:26222

Output : WUUCP2. OUT

STORM
NUMBER

PEAK
STAGE
tfi-\

PEAK
STORAGE

/ - ^ 44 \tdu-r L /

PEAK
INFLOW

I nf e \

PEAK
OUTFLOW

lnf<\



l. 67 . 963 .112 5 . 111 r .298
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1* * * * * * **** * * * * ** ** * ** ** ** * * * ** * poNDopT*******************************
* *** ***** *********** **.1 ******** Vgf SiOn l_. g3

******************:k************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/13/1999 Thursdav
Time: !4:2'7 :42

Output: WUUCP10.OUT

SOLUTION FOR 1 STORMS.

TIME INCREMENT: .100 Hours

STORM
NUMBER HYDROGRAPH IN FILE:

t 1 WUUC1O. DAT

ALLOWABLE
PEAK PEAK RUNOFF

TAILWATER
STORM INFLOW DISCHARGE DURATION VOLUME

STAGE
NUMBER (cfs) (cfs) (min) (ft3)(ft )

L 0 . 338 N/A 1,7 94 . 00 .25248+A5
60. 000

1 * * * * * * * * * * ** * * * * * * * ** * *** * * * * * * poNDopT*******************************
***********'r***rr*****jk********* VefSiOn 1.g3

***** * **** ** **rf rt** *** ****** ****
****************** COMPUTER-AIDED HYDROI,OGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Rickmond Engineerj.ng
Date: 05/13/1999 Thursdav
Time: I4 :21 : 42

output: wuucPl0.ouT

Stage-Area- Di s charge
Filename : WUUCPOND. DAT

I
I
I
I
I
t
I
I
t
I
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TAILWATER STAGE: 60.000 feet.
INITIAI STAGE: 66.000 feer.

=====-=====:=-==-= STAGE-STORAGE-DISCHARGE RELATIONSHIp
=:====:===:::======

STORM

qTAl:tr
/f+\

STORAGE
VOLUME
/r^-f+ \

DISCHARGE
(cfs)

66. 000
oo. u /u
67.000
68.000
68.400
69. 000

1***** ******* *********,r****** ***
:k*** ***** * * ***** ***************

****.t******** * ***** ********** **
* **** ******* ********** * ****tk***

********'L********* COMPUTER-AIDED HYDROLOGY &*******************

.0000

. ,I UOZI!-UI.

.rlqo
I t <x

, zzSt
PONDOPT

Version 1..83

nnnn
?nnnE -n1

.4700

o ??n

zt.d!

HYNR AI'IT-T'C

DPr].'TtrAT.

User:
l-)rta.
Time:

Orrin)i+.

WUUC EXPANSION
Rickmond Engineering
05 / 1-3 / L999 Thursdav
74227:42
WUUCPlO. OUT

TAILWATER STAGE:
INITIAL STAGE:

f^^!

feet.

€^^+

efe
cfc

acre-feet.

60.000
66. 000

MAXIMUM ELEVA?ION:
MAXIMUM INFLOW:

MAXIMUM OUTFLOW:
MAXIMUM STORAGE:

CONTINUITY ERROR:

J U}(f, l{LI-
TIME

EIEVATION
(min)

/f+\

66.000

66. 000

ROUTING RESULTS FOR STORM 1

68.40
10.34
t. zYz
.1534

6398-03 percent

POND

]NFLOW RATE

t^icl

000

000

OUTFLO'{ RATE

/nf<\
tv-v/

000

000
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66. 000

bb. UUU
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66. 000

OO. UUU

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

Ob. UUU

66. 000

66.000

66. 000

66. 000

LZ

24

5b

42

46

di

1a

84
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vb

LVZ

1na

11r',
IIA

t20

rzo

132

138

tall
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l- o6
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.000
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OO. UUU

OO. UUU

66. 000

OO. UUU

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66.000

OO. UUU

66. 000

66. 000

66. 000

66. 000

66. 000

66. 001

OO. UUJ.

oo. vvz

66. 004

OO. UUJ

66. 008

oo. u_tu

oo. ul.J

oo. ul'o

oo. uzz

oo.uzb

-L yd

204

2t0

zro

222

228

234

zqu

z.l o

z3z

258

264

2'7 0

2"7 6

z6z

288

zY9

?nn

JUO

Jrz

J-td

JZq

Jqz

34I

?(./

360
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. 000
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.000

.000

.000

.000

.000

.000

.000

.001

nn?

.004

.006

.007

.009

n'l 1

. v tz

d1 A

lt I t

.017

. 018

. 019

, UZJ

n-t

.000

.000

.000

.000

.000

.000

.000

.000
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.000
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.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

. 000
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.001

. UU-L

.00r.

.001
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66.04I

66.045

OO. UJZ

hh tt\H

66. 065

65 .07 2

oo.u/y

66. 08 6

66 .094

66.104

66 . 1L4

oo. l-z)

66.L47

hh I h9

oo. L /_t

hh I x <

oo, J.yb

oo. ziu

oo . zzo

oo.z4z

66 .259

oo.ztb

66 .294

AA 21A

oo.qzI

??R

384

5vu

.!vz

408

4r4

lZU

lZO

432

444

450

456

462

.l bu

4'7 4

480

AR6

.! JZ

498

qn,4

510

s16

azz

528

534

540

546

552

.02't

. vlJ
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ob. tbb

66 .164

oo.Ibz

bb. l_ br

66. 160

oo..[Jq

oo.IJz

OO. IJU

66 . I49

66. 14 8

66 .1.41

AA 1AE

66.144

66.tA3

oo.!42

27 60

ztoo

277 2

zt td

Z I dI)

zt>u

ztyo

2802

2808

2814

zd zv

za zo

2832

2838

2844

2850

2856

2862

z60d

287 4

zddu

2886

16>Z

z6 Yd

2904

2970

2916
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zJz6
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nnE
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nnR
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oo. lz5

66.r24
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oo. !zz

oo. Iz_L

oo. .t zu

oo.Il.y

bb.ilu

oo.l_L /

66.114

2940

2946

z>a z

2958

2964

z9 tu

297 6

zY6 Z

2988

2994
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JUUb

3 018

3024

3030
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oo..rut

66. 100

66 noa

oo,uyl

oo. uyb

66. 096

66.094

66 .094

oo. vYz

oo. uyt-

3126

t rJz

J.t 56

a1 A A

5L5b

5 !OZ

?1 1a

J.Ldb

5 rvz

3204

5Z lV

JZ lb

3222

5Z26

3234

324A

JZ40

3252

32s8

3264
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.003

. 003
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66. 087
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66.086
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66. 084

65.084

oo. uoJ

oo. udJ

bb. UUZ

ob. uuL

bb. uul-

bb. UUU

66. 080

66 .07 9

66.078

oo.u/o

66 .07'l

66 .4'7 7

66.0'7 6

oo.u/o

66 .0'7 4

66 .07 4

oo.u/J

33!2

J5t b

5JZq

JJJ b

JJ'!Z

334 8

??E',

55bb

5JIZ

JJU9

3402

3408

aAl A

?a) a

3426

5rr 5z

34 38

3444

54 5b

3462

34 68

34'7 4

3480
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.000

.000

nn?

nn?

nn?

nn?

.003

.003

.003

.003

nn?

.003
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nn?
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oo.vtz
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oo, u / J-

66.070

66 .0'7 A

oo. uou

hh I Ihx

66 .06'7

66 .067

66 .066

66. 066

66. 065

66 . Q64

66 .064

oo. uo5

oo. ubz

oo. uoz

oo. ubI

oo. ubI

oo. ubI

oo. ubu

oo. uou

OO. UJY

66.058

66. 058

54 YZ

3498

3504

?51n

351 6

5)ZZ

5J Z6

3534

?E,4n

354 6

35s2

3558

3564

?q?n

3s 82

3588

3594

JOUU
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JO LZ

3624

3636
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364 8

3654
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. vvz

.002

.002
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.002

.002

.002

.002

.002

.vvz

.002

.002

.002

.002

.002

. vuz

. uuz

nnt

.002

. vvz

.vuz
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I
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A6 nq1

66.056

66. 056

66. 055

66. 055

66. 054

OO. UJZI

oo. uJz

66.052

66 .452

oo. u)t

oo.u3_L

66. 050

oo. u)u

oo. u3u

66.049

66.049

66 .049

66. 04 I

66.048

66.048

66.04'7

66.041

bb. u(lb

JOIZ

3678

3684

3 690

J IUZ

3708

3'114

Stzv

3'726

31 32

3738

3144

3750

J /5b

37 62

37 68

3't14

3780

3786

SIYZ

5IY6

3804

JUI.U

38r.6

JAZZ

56 26

3834

3840

3846

3852
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.402

.002
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66.045
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66. 043

oo,uqJ
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oo.v.az

oo. v4z

66 .0 42

66 .04r
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bo. uq l.

66. 04 0

66.040

66. 04 0
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66. 039

66 .03'7

oo. uJ /
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Jd /b
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J YUU
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3924
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oo. uzY
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1** * **** * **** ** *** * * *****rr****** PONDOPT*******************************
******************************* Vgrsion L.g3*******************************
****************** COMPUTER-AIDED HYDROLOGY & HYDRAULICS

************'L******

PROJECT: WUUC EXPANSION
User: Ricknond Engineering
Date: 05/73/7999 Thursdav
Time: I4:21;42

Output: WUUCP10.OUT

ROUTING SUMMARY
SIMULA?ION MODE
FOR THE ABOVE CASE

STORM
NUMBER

PEAK
qTA|:tr
ffi-\

PEAK
J r \JrvtbL

/e.-f+ \
\vv rL/

PEAK
INFLOW

fcfe\

PEAK
OUTFLOW

(cfs)
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1 68.396 .153 10.338 9.292
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1******* ****!k** ******* *** jf * **** *
*:t*** ** ** **** ******************
*******************************

**** ****** **:f ** **rk******* * * ****

SOIUTION FOR STORMS.

.100 HoursTTME TNCREMENT:

PONDOPT

Version 1. 83
**rL*rp*'f********

**rk*************]l* coMpuTER_AIDED HYDROLOGY & HYDRAULICS

PROJECT: WUUC EXPANSION
User: Rickmond Engineerino
Date: 0S/13/1999 Thursdai
Time: 14:28:46

Output: WUUCp100.OUT

STORM
NUMBER HYDROGRAPH IN FILE:

I
I
I
I
I
I
I
I
I
I
I

TAILWATER

qTAl:E'

(ft )

r)RA.TE'r.T.
Ilqor.
F)rl-a.
'l l ma.

f)rrJ-nr'#.vu syu L .

WUUC1OO. DAT

STORM

NUMBER

PFAT{

INFLOW

\9r),,

A],LOWABIE
PEAK

DISCHARGE

(cfs)

DURATION

(min)

RUNOFF

VOIUME

60. 000
14.501 N/A

1************************* **!k* * *
***rt********* **rf * ********** ****

**** ****** **!k*** *** ***rr** * *****
** ********** **rf *** *************

r7 94 .00 3 64 5E+ 05

& HYDRAULICS

PONDOPT

Version 1.83
***********rr***

**************_,k;:; CoMPUTER_ATDED ItyDROLOGy

WUUC EXPANS]ON

l]9Fgno Ensineerins
05/13/1999 Thursdai
!4:28:46
WUUCPlOO. OUT

Stage-Area-Discharse
Fil-ename : WUUCpONp. Oef



I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
t
I
I

TAILWATER STAGE: 60.000 feet.
INITIAL SIAGE: 66.000 feet.

===:====:===:===-= STAGE-STORAGE_DISCHARGE RELATIONSHIp
=:=========:==:====

STORM

STA|:tr
I r? I

66. 000
oo. u /u
67. 000
68 . 000
68.400
69.000

1******************:r*******************************************
*******************************

**rk******** * ** *************** **

TAILWATER STAGE:
INITIAL STAGE:

. 0000

. JJOUf--UI

. 4 082E-01

. J..tgD

.2239
PONDOPT

Version 1,.83

OU. UUU IEEt
oo, uuu reet

ROUTING RESULTS FOR STOR}{

STOMGE
VOLUME
{:.-fl- \

DISCHARGE
lnfe\

.0000

.30008-01

.4700
| < <tl

q ??n
27.81

*********rI******** COMPUTER-AIDED HYDROJ,OGY & HYDRAULICS*******************

PROJECT: WUUC EXPANSION
User: Rickmond Engineering
Date: 05/73/1999 Thursdav
Time: 1-4:28:46

Output: WUUCP100.OUT

MAX]MUM ELEVATION:
MAXIMUM INFLOW:

MAXIMUM OUTFLOW:
MAXIMUM STORAGE:

CONTINUITY ERROR:

SURFACE
TIME

ELEVATION
(nin)

(ft 
1

1A E,n

1A ntr

.434E-03

feet.
^c ^9tJ.
cfc
: arc- f a6l-

nF?^6n+
Fv- vvrrE.

OUTF],OW RATE

l nf c \
\ v5s /

000

000

POND

66. 000

66. 000

INFJ,OW RATE

/nf<\

.000

.000
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Ob. UUU

66.000

66. 000

66. 000

65. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

66.000

bb. UUU

66. 000

66. 000

66.000

66. 000

66. 000

66. 000

66. 000

66. 000

66. 000

56.000

66. 000

72

18

zc

JU

,rz

48

54

60

AA

72

t6

84

qn

96

102

108

't1A

I20

!zo

132

138

144

1trn

156

LOZ

168

L'|4

l Rn

.tob

t92

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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66. 000

66. 000

66.000

66. 000

66. 000

66. 000

66. 000

66. 000

66.001.

66. 003

66. 005

bb. uu /

66. 010

66 .0I4

OO. UJU

66.023

66 .428

66. 034

66.040

ob. u4 /

66.054

oo. uby

66. 078

oo, uu /

oo. uvb

66.105

oo. _tz5

oo. J.g y

198

204

2ra

216

222

zz6

234

240

zLt o

252

258

264

z tu

zto

282

26|J

294

300

JUb

5tz

5.t u

324

??n

336

JlZ

aAa

3'72

nnn

nnn

nnl

nn"

nnq

nno

n11

nl0

. vzz

. vzJ

. 032

n't /

aAa

AA C.

.04'7

.049

nq1

. UOI

.464

.000

. 000

.000

.000

. 000

.000

.000

.000

.000

.000

.000

.000

.000

.001

.001

.001

.001

.002

.402

.002

.002

.003
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I

I Preface

I The following drainage and Best Management Practices (BMP) calculations pertain to the 1.69
I acres purchased by the Williamsburg Unitarian Universalist Church (WUUC) adjacent to their

existing building and parking lot. The newly purchased land will be used for a75 space parking
I lot and entrance road offIronbound Road.
I

The revised calculations verify that the existing detention pond is able to meet the county BMP

I and state stormwater management requirements with the modification of raising the outlet weirr from elevation 48.65 to elevation 49.60. The site obtains 10,24 BMP points and releases the 2

I year storm at below the pre-development rate while passing the 100 year storm without

I overtappinq the dam.
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Worksheet 2: Runoff cure number and runoff

ProJect gy KyvS o'tc kglL3Ag
Date'

':

2. Runoff

I

:l

I

I

I

I

I

I

I

I

I

I

I

Frequency

Ralnfall,

Runoff, Q
(Use P

or eqs.

I

D.2 J

P (24-hour)

and CN ulch rable
2-3 and 2-4.)

yr

tn

ln

I

I
l

Locatlon Grr.e5 Ct\ eou*"t{!., fA* checked

clrcle on"r 6"?n? Developed

l. Runoff curve nuublr (CN)

cN (wer.ghted) -#-:*f--?oS ; use c.r{- IJIJ

(2f0-VI-TR-55, Second Ed., June 19g6)

Soll narae
and

hydrologle
grouP

(appendlx A)

Cover descrlptlon

(cover type, creacaent, and
hydrologlc condltlon;
percent lnpervtous;

unconnec ted/connected lupervlous
area ratlo)

Product
of

CN x area

kr.o.D Cg..l<.^

frlc.sc}*ul

318.-1t

Storu fl Storlu f2 Storn f3

z to
3,5 6.O
\,o a3



z

time (T1)

Date

Worksheet 3: Time of concentration (T.) or travel

ProJect rrrr.>r.9C €xpor^STon gy lt!$ 0"." tolrAlQB

LocaclonllFrwtS C-r{q Cout^9.t . Vqr checked

@

Include a Eap, scheoatle, or descrlpllon of flor eegnente.

Sheet flos (Appllcable to T" only) Seguent ID

Surface descrlptlon ('table 3-l) ............
Hannlag's roughnese coeff., n (table 3-l)..

Flon length, L (total L < 300 fc) ..

l\ro-yr 24-hr ralnfall, P, ............

land elope, t ..........................r...

" 
. 0.007 (nL)O'E-t tro't 

"o'o

9. Ualcrcourge slope, a
:

10. Average veloclty, V

I
ll,lr*

3600 v

Developed

chrough subarea

aany as teo segneots

Coopute tt ......

Segoent ID

(paved or uapaved) .....

aaataaaaaaaa.aaaa

(flgure 3-l) ...........
Coapute tB ......

per_ flor typc can be ueed for each

fr

1a

f.tlf r

hr

Ct rc le

Clrcle

NoTES I

one:

one ! @r.
Space for as
sorkeheet.

t.

2.

3.

4.

(

5.

Shallog concentrated tlos

7. Surface descrlptlon

8, Flor length, L fr

f,tl tt

f,cl s

hr

Clrannel flow Segnenc' ID

12. Croci eecttonel, flor area, a...e........... tc2

13. gcBted pcrlneter, pg ..............o....r... ft

14.' llydiaultc radlue, r . * Conpute r ....... ft
;TrJ

15. Channel rlope, ! roro ..... ft/ft

16. l{annlng'r roughnesa coeff.l n .o
. tl ll2

17. y . l'49 rl" s"- coopute v ....... ttlea

L
-fr

hr19. tr 
.- T6.ftn:

20. Tbtcrched or eubarea ?" or Ta (add ta ln steps 6, ll, and 19) ....... hr

(21OVI-TR-55, Second Ed., June 1986)

Coopute tt ......

a

.l

-f:l
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Worksheet 2l Runoff curye number and runoff

ProJect 
By natc tolBHS.

Locatton 
Cbecked

-
-

Date
Clrcle one: . presenB

j

l. Runoff curve nuoblr (CN)

cN (welghted) - tocal. Product- tocal area

2. Runoff

I

I

!

I

I

I

!

Frequency

Ralnfall,

Runoff, Q
(Use P

or eqs.
2-1, f.!g"

1n
2-t,and CN ',r1th cable

2-3 and 2-4.)

I

D-2 l
I

I

t

So11 narre
and :

hydrologic
grouP

(appendk a)

Cover deserlptlon

(cover typ€, creactrent, and
hydrologlc condltlon;
Percent lopervtous;

unconnected/connecled lopervlous
area ratlo)

Product
of

Cl{ x area

CG'e) Cove..
6 oc.'sS

C€tr") co*Ai*,.*)

only souEce Per 11ne.

-943 *8.'l , use*{- lFl

yr
P (24-hour) .... tn

Storo fl Storir #2 Storu f3

z to !(90
3.5 6.t5 &.o
1.8 4.1 6O

(2IOVI-TR-55, Second Ed., June lgg6)
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Worksheet 3: Time of concentration (Ts) or travel time CI1)

ProJect CpUUC- €x?ar*St(9t -

Locatlon 5er,' eS C.ft: Csuv*S ,$c..-
Clrcle one: Present

Clrclc one, 1.$, T.
\_-y

NOTES: Space for as per flor type can be used for each

or descrlptlon of flon segoente.

sy t{t$f
Checked

oate \ohBRB
Date

chrough subarea

oaay as tuo Segtleots
worksheec.

Ioclude a oap, scheuatlc,

2. Hannlng'e roughcesa coeff., n (table 3-l) ..

3. Flon length, L (rotal L < 300;t) ..........
4. Tno-yr 24-hr ralnfall, Pr...... ......
5. Land elope, 8 errr

Sheet flow (Appllcabl.e co T" only)

l. Surface descrlptlon (.table 3-l)

Segnent ID

Coopute Tt ... .. .

fr
h

ft/ tt

hr

fr

fcltt

f cla

hr

a I - o.OO7 (nt )0'8e' 't - 
!5r1-6:ii-

Coopute ta . .....

Shall,on concentrated florr Segoent lD

7. Surface descrlptlon (paved or uapaved) .....

8. Flor length, L.. ..!..................

9. lJatcrcourse elope, a.... .......

10. Aversge veloclty, V (flgure 3-l) .

ll. rr -* 
u

Coopute V....... fela

Ctrannel flor Segnenc. ID

L2. Crogi eectlooal flos ares, 8 .....o......... ft2

f3. Betted pcrloeter, pn......... ........ ft

14.' ttydraullc radtua, r - * CorpuGe r ....... ft
"v'

t5. Chennel s1ope, ! rrro ................. ft/fE

16. Hannlng's roughnese coeff.l o r.

L7. y - l.4g 
"213 "Ll?n

lE. Flor length, L.. ..:.......o.r........ ft
t19. lr - ffi:t Coopuce Tc ...... !r

20. tlbterehed or eubarea t" or Ta (add Ta la eteps 6,

Prf,e ctrAtrrtl.
tr L^l Z,L9

. L{E -?,q

.ol .osg8

.6\B .c)g t

6"68 3 I1'1
e1 t69

- l*l,ol
ll, and 19)..'.... hr

(2ISVI-TR.55, Sec"ond Ed., June 1986) D.3
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Worksheet 6a: Detention basin storage'
peak outflow discharge (qd known

Projecr UrUuC- €rBorvr6tgi\ ry K'vrrY Date lolt3fq8

Iccatloa 
*Sr,rren Cr*q Cou*:t*. Va- Checked

Clrcle one: Pregent @

Frequcaey r.oooo fi
Peak. laflon d1s-
eharge, g1 .... cf8
(Fro rortlhcct 4 or 5b)

Peak outflos dls-
charge, {o .... cf8

lac,ludee let etage' qo.

Detentloa begln

-.OOSB "r2
-S

tzbll

7.

E.

9.

lgt | 2nd
Etatc | 8ta

1

Date

o€
o
t!
L
o
a
o

!t
o

EI

toraSe

v
ai: .,5.l. Date:

Dralaage
Ralafall
type (1,

i

8E€ll ere rooo
dl.strlbut!.ou
I.A, II, III)

'1
.. .l,:...

\ 39^
(Uee - wlch flgure

r1

Ruuoff, Q......ln
(Prou porksheet 2)

Runoff voluoe,
Y. ..... ..... ac-ft
(t, - Q{53.33)

Storage volune,
vs.......i.. ac-f!

v,
(vs - v!(t'))

l{axlnuo etage, Er",
(Froo ploc)

6-l )

lrg

.8&t

-z'T
tt,-16\<f

U
4.

.o9

.{o I

(21&VI-TR-55, Second Ed., June 1986)
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RICKMOND ENGINEERING, INC.
1643 Merrimac Trail (.

Williamsburg, Virginia 23 1 85-5624
(757) 229-1776 or (757) 898-7007

Fax Number (757) 229-4683
E-mail: rickmond @ tni.net

wwwrickmond.com

.,o, qg lqg _
SHEET NO. lo
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